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undel･ the la w of n ature, all hu m a nbeings al
･
e s ubjected to the s a m e
rしI11danlelltalll e eds wllicll COllSist of fo od, clothil-g, Sl-elter al-(1 1--edicil-e･ All
fol･ m S Offolklol･e m edicine e v olv ed o utof m a n
r
s desperate attempt tori d hhnselfand
hisfello w m en of physic al suffel
･ing, c oupled with his o ve r whellT u ng de sil
･
e for
etel･n a1life. T he c o tlnles sl Mmbel･S Ofl･e CIPe Sfol
･ longe vity ln folklTledicin e sbe al
･
te stiln O ny tO m alユ
ー
s questfo rim m o rtality･ T hl
･
Ough trial al-d e rr o r,
･m a n
pal n Stakingly a c c u m ulated his kn o wledge of the c ul
･
ativ e pl
･
OPertie s of the
indigel” uSflo l
･
a aboulldingallal
･
O u nd him ･ T hiskn owledge w ashanded do w nfl
･
O m
geler atiolltO gelleration,firstlya s w o rdof m otltll al-d later o n asw ritte ndo cu melltS･
Itis n ot kn o wl ” XaCtly whe nthe al
･
tOfself-he aling usi ng m edicin al plants
bega ninT haila nd･ The earlie st e videnc e u n e a rthed wa sthe l
･
e m n ant Ofalal･ge Stone
111 etate a nd ston e rolle r u s ed il一dr ug c ompou nding:tl-is relic is believ ed to Ila V e
o l
･iginated duringthe
■
Dv a r a v ati period(cir c a6th ce ntury)･ Fu l
.ther mol'e, Well
pl
･
e Sel
･
V ed do cu m e nts
I
l
･
ecOl
･d ingthe tlS e Of hel
･bal m edicinehav ebe e nfou lld etched,
e ngr a v ed of ha nd
- w ritte n oil V al･io u s m aterials l
･
a nglngfl
･
O mPallnle a v e sto
t'khoi't
paperto m arbletablets･
Th ai indige n o us m edicin eis atln lqueblendof kn o wledge attained thl
･
O ugh
c elltu lie s of pra ctice togethel
･
With thekn o wledge
､
adopted
.fl･O m Othe r syste m s of
m edicille, m ainlytho s eof Indial” nd Chin es e ol
･
lglnS･ T hai pe ople il ” a Ch l
･
eglOl-f
the c ou ntl.yhavedevelopedtheil
･
OW n un lque Style of indige
.
n ous lnedicine l･a ngl ng
fro m tl-e simple us e of m edi･cil- alplal-tS aS lngl
･
edie ntsin fodds and drinks to
s ophistic ated c ompo und drugsf
'
ol
･
m ulated as spe cific re medie sfor c ertain ailm ents･
The al･t Of he1･bal re m edyis a c omple x ol- ealld in v olves m any dis cipline s of
scie nce. Itisl
･
e m al
･kablethat Thaipeople in the a ncient tilTleS W el
･
e ableto a cqu lre
the kno wledge ol- the medicinal propertie s a s well
ノ aS the tbxiclty -)f s o m ally
dl･ug lngl
･
edie11tS･ W ith this kl” Wledge, they we re able to fol
･
m ulate specific
c u l
･
e S fo r e a ch ailm ent as w ella sto de vise ap pl
･
Oprl ate te chniqu e sfo rthe
deto xific ation of cel
.
tain dl･ug lngredi己nts･ The m ethods tlSed to deto xify d rug
l ugl
･
edientsin tl
･
aditio n al T hai lTledicine include s u n-dl
･
ylng, l
･
O aStmg, eXSicc atlng･
a cidifying, fel
･
m entlng' grilling, al-d miⅩlng With dr ugs ofoppo site attributes･
Ⅰ11 the pa st Gel-tul
･
y'the u se of he l
･bal m edicil-eil- Thailal-d hasbe e n o nthe
declin e, du elargelytotheintl
･
Oduction of m odern JTlediciu e which is rno re effe ctiv e
ilnd easie rtotlS e. Ho w ev 巳l
･
, thereis a w ol
･1dwide tre ndto w al-dthe u s e of drugs of
1- att111il ol.lglnSin cethey al
･
e believed to po s se ssles shal
･
mftl side-effe cts thal-
synthetic dn lgS･ This r estlts in a ni11Cl
･
e a S ed public awal
･
eneS SOf oul･ l･ich and
valuableheritageiu tradition althaim edicine･ T her ehaL”ls obee na c on cel
･tedeffortby
b()ththego vel
･
l-m e ntal-dthepl-Va一eSe ctortOde velopThainledicil-al plaltSinto safe
il ndeffectivedl･ uge. Ex と1 mPle s of the se e nde a vou l
'
S ar etlle developITle nt Of an anti-
asthm aticdr ugfl
･
O∫ム ､plai'(Zingibe'･ ca.s s ILl仙 n a rRoxb), a n antipeptic ulc el･ dl･ug
fr o m
､
plau noi
■
(Cf･OtOn S.lLblyl
･
atLLSKul-z) and a drugfro m go at
7
s fo ot cl･e eper
(Ipo m De aPe S- C aP7
･
a e(Linn.)Sw eet)fol.jelly-fishpois on
Thaila nd,with its prestlgl()uSgeOgraPhic al locatio l一 and advarltageOuS telTaill
rill-gil-Bf
'
l
･
Om the c o ol m ou ntain otlSal･e a s ofthe Nol･th tothede ns etl･OPICall
･
ainfol･e StLq
alldthe v a st expallSeS Of c o a stlin es ofthe South, bo a sts alal
･
ge n t111ユbel
･
Or
il-digel-O u S土1o1
･
a, Of wbicI1 0V el
･
011e tl-ous al-d species al
･
e belived t o po s s e s s
甲edicinalpropelties･ Itispeltine nt that this v a st and untapped na turalres ot11
･
Ce be
de veloped intotlSeful drugs.
T his chapteris abl
.ief intr odu ction to tl･aditional Thai ln edicine and Thai
m edicin al pla nts, u nderliningtheir histo ry, u n lqu efe atul
･
e S and v astpote ntial･ As
histol'y ha s l
'
epe atedly pl
'
O Ven, thefactrernailSthatnohu man in v e ntio n c an e v el･
rival natu l･els o w ll C･e atio n･ Based o n this logic, natu r al dl
･
ugS m ustbe s afel
･
and
m ol
･
e beleficialto lna nthan syntheticdl
･
ugS･ Thaipe ople al
･
e ju stly pl
･
Oud of the
w ealth of kn o wledge intl
･
adito n al Thai m edicin e and theil･ l･ich n atu l･al
r eso tll
･
c es･ Ev e17 e nde a v o tlr Will be u ndelake nto effe ctap propllate de v elopm e nt of
Thaim edicin alpla ntsforthebe n efitofm a nkind
The herbal m ediciTle :～ a historic al a c c ount
Befo reS廿Wann aphu m
”
the L and of Gold■- c a m e unde l･ the l･ule the ‖Thai‖
or
”
Tai■
-
pe ople, m o st orthell-do chine sePell nil S tlhr w a su nder theillnuenC e OF
the an cie nt Kl”7n Emp”
･
e ･ Thefirs tl･e C Ol･dede vidence ofthe u s eof m edicin al pla nts
bythe K ho m sw asin theform ofsto n etablets ins cribed in Sa n skl･itdatingbackto
the l･elgn Of King Claiw ol
･
am an VII
, who o rdel･ed the c onstl･uC tion of the
fil n' O u SAI-gel
･ Wilt tOgethel
･
with 1()2ill･Okayas ala (ho spitils). tl-1
1
0ugho Llt the
kingdo m in the1 2tJI Centu ry･ Re ml-al-tS OF dl
･
ugll-V e nt()1
･iesins cribe〔l il一Ston e at
Pl･alqnrt Tapl
･
(-I-1in CとI mbodia sho w edalistof 2() ite m sincILlding (1l
･
ugs of botanic al
()l
●i如 stlCha stheinfe sted he al･tW O Od of ､ cl- all-dael-g
･
(Dl･(tC aena /oureiri Gagnep.),
a nim aトdel･iv ed dr ugs, e ･g･ be es wax, clarified butter and mi11el
･
als
,
e ･g･ alk al in e s alt･
TheillS C nPtlO n also sl” w eda n u mber of dnlgfo r m ula e, one of which w a s al
･
e m edy
for ha e m ol･rhoids c o n sistlng Ofgu m asafetida, ballaITa Oila nd othe r oils,
､
m a-
khu ea-khu e n
-
(Solan um a cLLle atisLn
'
m u mJa c°.),ginge r,
､
k hod-占a w- (An･gelic aano m al(I
pall.), shallots a ndgarlic.
T he al･t Of dl･ug C O mPO u ndinglnthe a n cie ntK ho m civilizatio n w a slal
･
gely
innue n c ed bythe Mahaya n aSectof Buddhis m which w a sled byPhl
'
a B haisajku ru･
Smk hothai Period
(1238-1377 A. D.)
vel･ylittleis kn o wn r ega rdingthefo r mof m
'
edicin epl
･
a Ctis ed dul･ing this
perioda sno c onc r
.
ate evi de nc einthe fol' m Of
､
K humpe ebai La an
-
(K hu mpee bai
La an
,
ancie nt Thai scl･1Ptul
･
e S hand- w rittel･n Onto dl･ied you ngtalipot palm
(CO I,yPha le c omtei Be c °.)le a v e s; uch writings m ayla stfors ev eralc e nturies without
spoilage.)
､
Sa m ud K hoi
'
(Sa m ud K hoi, anothe r fol
'
m Of do c um e ntatio n
com mis sioned on a type of papel
･
m adefl･O mthebal･k of Siam e se Ro ugh Bush
(streblu s a sper Lo ul
･
.)) or ston eins criptio li c ontaining dl
'
ug l
'
e Cipesfl
'
Om this e r a
c o uld be tra c ed. T he m o stimpol antreliclefto v erf om theSukhothai peliod isthe
､
Ra mka mha engStoneln s c rlPt O n
'
, Which vividly des cribed the w ay of life ofthe
period･ Unfo rtunately'
･the re w a s n o m e ntio n astothe u se ofm edicin alpla ntsil this
importantdo c um ent･ Ho w e v e r,itisbelie ved that the r e w a s m u chtradingbetw e enthe
kingdom and its n eighbo u ri ng c o untrie s, s u ch a sBul
'
m a, India, Persia, China,
Japan, Su matra and Sri Lanka･ T hel
･
e mayha v ebe e n s o m eimpol
･
tatiol- f hel･bal
m edicin e as w ella sthe transfer of dl
･
ug c o mpoundingte chn ologyfr o rnthes e
c o untrie s. Itis m ostlikelythatthefo m ofm edicin epl
･
aCtised du ring the Sukhothai
period w as a c ombin atio n ofthe kno wledge a cquil
･
ed 什om the ancie ntK ho ms, the
lndia n s, 血eC hin e se as w ellasindige n o u sT haim edicin e･
It shouldals o be m entioned that du ringthispe riod the kingdom adopted
the Hinaya n aSe ctof Buddhism he aded byC hew akaKa m ar apaja sits officialreligio n･
Aytltthaya Pe riod
(1350-1767 A. D.)
M uch of the do c um entation pertainlng tO thehisto ry ofthe period w as
de str oyed duringthe
'Gl･e at War
t
with Bu r m ain 1767･ Ho w e v el
･
,
thel･eis e vide n c e
polntlngtO the fa ct that thel
･
e W a s much tl'ading
'
betwee nAyutthaya and Europe
in the middlepartof the Ayu thayaperiod, particularly du ring the relgn Of King
3
Ra mathibodhi IIwho had contact with Pol ugal
‾il-151 2･ Other cou ntries su ch a s
spail-, =o11and とIl-d Bl
･itain also gel-t tl･ade mis siol-S tO the c apital illthelate l
･
Pal
･
t Or
the Ayutthaya period･ Withthetrade
r
el-V 叩 fl
･
0---Eu rope cとIm e the mis siol-Lll
･ie s
who brouBht withthe m
lnotonlythe Bible but als o a myl
･iad of dl･ugS Whichthey
distribtltedto the people ､vhile a ttemptingto spre adthe w ()l
･ds of Chl･itia nlty･
A lltHTlber of dl
･
ug Pl
･
ePal
･
ations e mployed dLl
･
l ngthe Ayutthaya period
s ul
･
vived the testofthTle and is still in use in c ertain districtsin the Celltral PlaillS
today･ On e of the seis
､
Taml･ub PhraOs od Phl･a Nal･ai
'
o1
･
､
K il-g Nal
･
ai
-
s Drtlg
Re cipe s
■
which ongln ated fl
1
0m the pel
･iod betw e e l- 1659-166 l･ Itincludes a n
oillt m ent us ed fol･ boils: a nd ope n w ou nds a s w ella s adiuretic preparation ･
Ingl
･
edie nts t-s ed inthe se l･e CIPeSil-elude m ate l
･ialsde riv ed fl･O mPlalltS, a nim als al-d
miner als.
Ratta n ako sin Pe riod
(1782-pre s elt)
So m e15ye al
･
S elaps ed betw e e nthefallof Ayutthaya andthe begln nlng Of the
Ratt anako sinpel
･iod. Du ringthis tilTle a n ew Capitalw asestablished in T honbu riand
theta skofrebuilding of ぬe nationbega n.
In 1782, King Ram al m o v edthe n ation
.
s capitalto Ba ngkok, the site of
thepr ese nt rnetl
'
OPOlis andthe n atio n, on c e agaln, bega nto pro sper. T he l
･
e Viv alof
bothits e c o n o my a ndcultu r eto okplac ein e arn e st.
Only 23 berbals,(Old w ritillgS O ndl
.
uglll atte rS), O riginatillg dtlring the
Autthaya period, stl
'
viv ed the Gre at Fire in 17 67. Tw o othel･ hel･bals w ere
appe ndedtQthe s edill
.
1 ngthe l
･
e lgn Of King Ra m aI:thefil
･
St O n e WaS
､
phra
K humpe e Suppaku n
-
, by H R H Pl
･in c eW ongs at･hil
･
aJS anit a nd tl-e s e co nd
､
P hl･a
K hu mpe e Cha ntasa rt
r
by P hr aya C ha ntabul
･i (Kloln). T he lattel･ w a s a
c o mpilation of kn o wledge fro m allthe impo rtant texts on herbal dn lgS available at
thetim e.
Thai 1-el･bal1-- edicin e l･ea Ched its peak in the l
･
e lgn Of King Ra ma IIIwhoin
I821, ol
'del-edtl-a re‡-()Vatioll ()f Wat Raj Oro sil一Thollbu ri. He alsogaveinstl･tlCtio n s
fol･ theil-S Cl･lPtioll ()f
'
herbal dl･ugfo rm ula e ol-tO m al
.bletabletsfol･ us e a s te mple w とIll
dec ol･ations･ Atotalof'180 he rbal drug fol
･
m ulae w asil-
.
scribe(Io nto551nal.bletablets
whichw et.a llSed to adol-n the w alls of P hl･a U bho s od(pl
･incipal building) a s we11とIS
the col･l･idors ofthebuilding which ho usedthe re cliningBuddha and othel
･
COrridorsin
W atRajOl'O S･ TIT1832, anothe l･ impol･ta nt te mple w a sconstr ucted u nde r l･oyal
patl
.
O n age:this te mple w a snam ed WatPhra C hetupho n W im on m angkhalar a m(Wat
Po) whel
･
e 317m al･ble slabs be aiing 1,100 drugform uhe we reu s ed
･
tode cor ate the
il-1- e rW alls･ Similal･ in s crlPtlOn S Of hel
･baldrugform tld e Ol
･
1glnatln名fl
･
O m the salユーe
pel
･iod al･e als oto befo u nd atW atMa chima w a sin Sollgkh h Pl
･
O Vin c e･ System atic
c o mpilation of traditonal dr ug reclpeS fro m val
･io t- s s o urc e s w a sals oin stlgated
dudngthispe riod.
Du rirlg the r eign of King Ra m a V (18 68-1 910), Kr o mm a m u en
P hubodil'ajahar u ethai (C hief ofthe RoyalMedic al Depal･tm e nt), 1･e C eiv ed a Royal
De cl･e etO l･e Vie w a ndl･e vis e the state ofthe al･t Of Thai hel･ball･e m edyin orde l
･
to
as se mble the infol･ m atio ninto aT haim edicaltextbo ok. This l･eS ulted in
､
Pa ets art
Sonk hl･a uC habub Lu a ng
T
, a tw o- volu me text co m mis siol3ed in1870:this co uld
be c onsidel･edto be the fil･St C O mPl
･
ehe n siv e manu s cnpt on T hai he rbal m edicine･
In additol tO
､
Pa ets art Sonkhra u', there ha v ebe en n u mm erous bo oks w ritte n oll
the s ubje ct of T hai m edicinal plants;these include
､
Vajas uksa
-
by Phl
･
aya
P his anupras artv ej, the se cond editio n of which ap peared in 1913and
､
M ai Ted
M ua ng Thai
-
byS･ Pongbo on rod,thefirstedito n ofwhichap peal
･
ed in 1961.
In the e arly part ofthe Ratta n akosin el
･
a
,
1
･
Oyalherbalists w er e c o nfeIT ed with
､
Krabong Da e ng
'
(Baton Ro uge), m e aning r ed s c eptre, a c coITIPanied with
､
Ya aill
Da eng
. .
(Sc arlet Bag)･ The holder s ofthes e s a cr edarticle shad abs olute autholうty
to c olle ctdrugIngredie ntsfr o m anywhel
-
e withinthekingdo m.
The De clin e of T hai He rbal Medicin e
The e stablishm ent of Sir raj Ho spital in188 m al･ked the begin nlng･ofthe
de clineillthe us e of he rbal m edicin ein Thailand. Atfirst
,
m o st ofthedrugs us ed il一
this ho spital w e r etho s ederiv ed fr om m edicinalpla nts. As the nu mber of w e ste m-
edu c ated physicia n sbega ntoin cl
･
e aS e, the tlS e Of m ode mdr ugsbega nto ris e. T his
trend w a sto c ontinue tlntilthe u s e of herbal dl.ugS W as entirely repla c ed bythat of
m ode rndrugs, partic ularlyinstate
- nl n ho spitals and he alth se rvic e c e ntres aro u nd
the c o u ntry.
The Re viv al of 甘血ai Ⅲe rbal Medicin e
W iththe re alization that Thaila nd hasbe e n'impol
'
tlng V a st qu a ntitie s of
m ode rndr ugsfr om w e ste r n c o untl
･ie s at a c o stin exc e s s of 20, 00million baht pe17
a n n u m
,
the Royal T h ai Go v e rn m ent, ade cade ago, bega nlaylng do wn stl
.
ategle S
forr e s earcllintpThai m edicil一alplants a s wella sthe r eintl
●
Oduction ofs cienti丘cally
pl
･
O V e nherbal drugs a s s ubstitute sfor modern m edici11e･ Thai scientists a sw ella s
5
theil･ cOunterPal
･
tS, On the othel
･ hand, have taken gre atinte re stin Thai m edicin al
pla nts and have c onductedre se al
･
Ch on alal･ge n u mbe r ofpla nts samples colle cted
frolnThaila nd fol
･
OVel
･
thepast30years･ On e such e ndeav o u rha s r es ulted in the
dis c ov elY Ofa new
､
1nil･a Cl占drug
l
whichis o n e ofthe m ostpotenta ntipeptlC ulc e rdrug
know n todate. Thisdrug w asis olated fr o m aplant c o n side red as atl
･
O uble s om e
w e ed in T haila nd but who s eappeara nc ein a tle ast30herb alr e c lpeSinfourdiffe l
･
e nt
he rbals atte stedtoits c urativ eprope rty･
T he se al･ Ch fo r n e wdrugs fr om Thai m edicin alplants willcolltin u e
thr ough the c onc erted effo rtfr o mall. pal
･
tie s c o n c e r n ed and hopefully s u ch
ende a v ours m ay re s ult in
■lne w cur e sfo rthe see m inglyill C u r able dis e ase ssu ch as
ca n c e r alld AID S.
Pr epa r atio rl Of Tr aditio n al Thai 町I edicin e
The wo rd
､
yaa
-
or drug ln tl
･
adito n al Thaim edicilie usu ally l
･
efers ofthe
u s e of at le ast tw o differ e ntIngredie nts compou ndedtogethel
- tO yielda drug.
in evitably, tr adito n al Thai drugs c o nsitlOfnlm e l
'
O u S l ng1
.
edie nts which m ay be
classifiedintothefollo w ingC ategorie s:
- Majo ringredie nt(s) - tho se which e xelt the m ain a ctio n
- Au xiliarydnlg(Sト those with co mplim entaryorsyn e 1
.
gis也c action
- Fla v ourlng age nts - tO m akethe drug m or epalatable.
Tl･aditional hel･balists m ust ha vefull kn o wledge of the type s, pal
･
tS u s ed,
colou l･S, Odou rs andta ste s ofall n atur al dl･ug lng1
･
edie nts･ When fo r m ulating a
pr epa ration, the herbalists musttakeinto c o n side1
･
atio nthefollo w l ngfa cto rs:
- Thepal
･
ts Oftheingl
･
edie ntstobepres c ribed -the s e m ay be thebark, r o ots,
flo w el●s or otherparts ofapla nt.
- T he fo r m(s)
●
in which they ar e u s ed - s o m eingr ediellt m ay depend on
the age a nd he althprofile ofthepatie nts･
- Othe rpertin e ntinfo m atio n - for in stan c e, c ertain dlTlgS m ay c ontaintoxic
s ubsta nce swhichl･equ lredetoxific atio nbefo re us e.
hl the fo r mulatio n oftraditio nal Thai m edicine
, the old syste m of
lTleaS ur e mentS is utiliz ed･ The mらstc o m m o nde n o min atio ns for w eight a re the
､
baht- al-d
､
salu e ng
-
･ An ex a mple ofthe tr adito n al syste m of m easur e m e ntsfo r
w eight･ volum e a nd le ngth isgiv e nbelow .
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WeightMe as urem ent
lc血ang(1,200蛋)
1to m-1u e ng(60g)
1 baht(15g)
1s alueng(3.75蛋)
1 fe u ng(1.875g)
1pai(0.468g)
Volu m e/CapacityMe as u re m e nt
l kwia n(2,0001t)
1bu n(1,000 1t)
1s od(201t)
1tan a n(1 1t)
20
4
4
2
4
2
tum -lueng
baht
s alu eng
絶u ng
pai
utt
2 bu n
5 0 s ud
2 0 tana n
4 kob- m u e
Leng血 Me a s u re m e nt
l o ng-ku-le e(2.5c m) =
1paddy grain
4 paddy grains
2 se s a m es eds
No w adays､
the acqtlisitio n of drugi ngredie ntsis m ade e asy by the existence
of1.etailtradit o n al dr ug stol
･
eS Whel.a a V a st arr ay Ofc rude drugsisin sto ck. In rural
are as, tr aditio nal be.rbalists m ay gro w allⅥ mbe r ofthe m ore c o mllOn m edicin al
plants while otllerS m ay
･be colle cted fr o mtl･e e SgrO Wlng lnthefol
･
e StS. On c e allthe
lngl
･
edie nts ha v ebe e nacquired,they m aybefurtherpr oce ss ed by pulv erizatio nifthe
druglStObe m adeintopills ortablets･ Grinde rs made ofsto n e o r m etalalloy m ay be
utilized in the pulverization pr o cess andthepo wdered dmgisthe npa ss edthl
･
O ugha
sie v ebefo rebeingshaped into thede sired fo rm.
Tber e a re seve ral do s age fo r m sin wbicbtr aditio n al drugs m ay be
pre scl
･ibed･ T he s einclude solid do s age form s, s u ch a s pills, tablets, s
,
Duff
,
s uppositol
-
y a nd liquid do s age for m s s u ch as fluidextl
･
a CtS, alc oholic extr a cts,
te as a nd expl
'
e S S edju lC e S. T he s edl'ugS m aybetakenintel･na11y, appliedexte r nally,
u s ed a s as nuff, a ninhala nt ol
'
a S aPO ultice･ O fthe dosage form s pl
･
e Viously
m e ntioned, only 5 ol
･ 6 al'e C O m Onlyin use a ndthe s e
･
al
･
e desc l･ibed belo w.
Fltlid Extr a cts
To pr epar e a n e xtr a ct, aha ndfuloftheingredie ntsis pla c ed in a clay pot
shaped like ago urd. T he crudedrugs lnay be c o arsely choppedo rtied into a she af
the size ofon e
-
spalm prlO rtObeingtransfelTedtothepot･ W ateris thell a added to
7
the mgredie nts u ntiljust c ove rsthe dl
･
ugS･ The lmitu r eis boiled for 10
-30
minutes, afte r which the supel
･
nata ntis de c a nteda nddrunk whelluke wa rm･
iTlfusio llS arld 壬触rb Te as
T heingredie nts used inherbteasar e usu allycutinto fin e strlPS andthe n ail
･
-
d ried. Oc casionally,theillgredielltS lnay be l
･
OaStedtogiv e an agre e able a ro m a･ On e
pal
･
t Ofthe dl･ug mixtureisplaced in aco ntain el
･
witha lid, into whichte nparts of
boiling w atel
･
a l
･
e added･ Thisisthe nputasidetobre wfo r15
-20 minutest
Alc oholic Ma c e r ate s
ln m o st c as e s, air-dried ingredie nts a re r o ughly po u nded and w l
'
ap ped in a
ple Ce Of m uslinbefol
･
e being pla c ed in a gla ssjar COntain mg l
･ic e whiskeyfol
･
a
period of 7-10 days
'
･ Tle l･e S ulta11t ln aC erateis the nde c a nteda ndtake n a sdirected･
-
p ills
Fr esh herbs are slic ed and left todryln
‾
the sun･ After the drying proc es s, the
he rbs a re pulv erized whilethey are stillw ar m･ Tw opa rts ofthispo wde r ed dr ug
al
･
e thorough1y mixed withonepartof lOn ey O r Syr up and allo w ed to sta nd fo r2
hours. The mixtu reis the nshapedinto r o u nd balls withadiameter ofappl
.
OXim ately
0.2-1 ce ntim etl.a. The fimished pills ar elaidoutinthe sun to dl
.
y a ndthehe at
tr eatm e ntpr o c e ss repe atedafte r afolnight topre v e ntfungal infe statiol.
Expr e s s ed JtLic e s
To pl
･
ePare the abov e do s age fol
･
m ,fre sh he rbs a repo u nded to apulp,to
which a s m allam ountofw atel. m aybe added. ThejulC eisthe n squ e ezed o uta ndtake n
a s
'dire cted
. Ce rtain dr ugs, such a s
､
ka-thu e.(Zingibe rzeru mbet (Lin n.) Smith)
and
､
kra- chaai-(Bo ese;1be rgia l･
･
Otu71da(Lin n.)Mansfield), m ustbegriled befo l
･
e use .
Po ultic es
Fresb he rbs a re u s ed forthisfo r m oftreatm e nt･ The po u nded ba rbs, to
whicha s m allam o u ntof w ater o r splat m ay be added, ar e madeinto athickpaste a nd
thepa ste applied to the affected areas･ T he dl
･
ugis kept m oista ndthedl
･
e S Slng
cha nged 2-3tim es aday.
T he ab( ”e me ntioned fol･ m S Of dr ugs al
･
e the m o st co mm o nly prescl
･ibed
fo llTISintl'aditioual T haim edicine
,
thoughothe l･ do sage fo rms a re still in us e. Ill
the prepa l
･
ation of these dl･ugs an um ･bel
･
Ofv ehicle s m aybe us ed; the se include
8
w ate r, splrlt, Syl
･
uP, ho n ey and lim e w atel
･
･ In ge ne ral, theys e rv eto makethe drugs
s oluble a nd in s om e c a s e sthey m ay e nha ncethe a c tio n ofthe m ajO l
' dnlgS.
As a s afety pr e c a ution, finite periods ofshelflife al
･
e re C OITlm e nded for
v ariousdl･ug Pl
･
Odu cts. Thu s, a po wde l
.
ed dr ug c() nsistlng e ntirelyofleav e sha s a
shelf life of 3 to 6 m o nths while a dnlg C Ontain lnghe al
･
t W O Ods m ayt)a s tol
'
ed
fol･ a Slong a s6to8 m o nths･ In ge nel
･
al
, pills alldtablets sto ret)ettel
･
tha npo wders,
andpills c onsis ting Ofr o ots ol
･
l
･hizo m e s arec onsidel･edto be s afe roll us efol･ uP tO
o n e a nd a halfye al
･
S. T her efol.e, kn o wledge ofthe dr ug lugl
.
edients, ap pl
.
OPl
'
1ate
m ethods ofpr eparatio n a s wella s s afetya spe ctsis e s s e ntial in thefo r mtl ation of
traditio n al Thai dr ugs.
Tr aditio n al a nd Mode r nUs age of Thai Medicin al Pla nts
T be u s e of herbal m edicin einthelndo chin e s ePe nins ula r c a nbe tr a c ed
ba cktothe e al･lydays ofthekhoITICiviliz atio n and beyond･ T he e arlyfo m of T hai
herbal ln edicin e w a sgl
･
e atlyinflue n c ed bythe kho m s who wel
･
e in ttlrn m uch
influe n c ed bythe Ayu l
･
V edicSyste m of medicin eof India･ In Thai hel
･bal m edicine a s
pl
･
a Ctis ed by tl
･
aditional healel･S, the dl
･
ugS u s ed w el
･
e alm o stin v ariablyln a
c o mpo u nded fo rm where a m ultitude of he rbs w a s mix ed togethel
･
tO for m a
prepa ratipn ･ Eachpreparatio n c o n sisted of 2to 20
-30 ingr edie nts o r m ol
･
e
,
deliv ed
e ntil･ely fl
･
O m Plants, a nim als a nd/ol
･
min el･als･ Be side sthe pl
･
l n CIPal dl
･
ugS, the s e
prepa ratio n squlte
-
ofte n c o ntain ed dl
･
ugS Which a cted aslaxatives a ndto nic s as w ell
a s s o m einert Ingredie nts and flavo urlng agentS･ Cetain hel
･bal dl･ug l
･
e CIPe S W el
･
w ellgu arded s e cretsin s om e qu arters･ Herbal preparations w er e u sually
pre s cribed o n an individu al ba sis whe rethe age, s ex, history al-d he althpr o色k of
e achpatie nt w eretake ninto c o n sideratio n･
w hile this s om ewhat s ophistic ated fo rm of re m edy lS advo c ated by
tr aditio n al he ale rs whoinhe rit tbeirtr a c e色
･
o m their fore-fathe rs, a simple £fo m
of ho u s eholdr e m edy also e xists
t
･ T his us u ally Inv olve sthe use of sl-gle pla nt
dl･ugS Whicha re re adilyavailable･ T he s ehous eholdre medie sinclude the u s e of
al
･
O m aticpla nts s uch asglnger, S a c red ba silascalminatives, the u s e of
､
phya a-yaw
l
(clina ca nthu s n uta n sLindau)fol
･ in s e ctbite s and the u s e of bete1 le a v e sfol
-
Skin
r a sbes, fo rin sta n c e･ It is pr obably tru eto sayth叶 m O StThai
･
pe ople ha ve al-
inbred kn o wledge ofthe us e of 血edicin alpla ntsfrom obs e Ⅳlng their elde rs･
Ape ople
il” ul･al are a s, in partic ula r, stillres o rt to usi ng m edicin alpla nts, m ostly fo l
･
c o m m on ailm ents and in c as e s ofe m el
･
gen Cy･ W ith the l
･
e C ent reviv al of interes t
in he rbal m edicin e and the reintroduction ofthe u s e of m edicin al plants into the
prlm al
･
yhe althc ar esyste m, a n umbel
･
Of m edicinal plants hasbe en carefullys e一ected
9
f(n･ theil･ effic a cy and s afety and l
･
e C O m endatio n w a sm ade ford the u s e ofthe s e
plantsinprlm a17heal thc al
･
eillC ase s Ofco mm on ailme nts･
In c o ntra st to the us e of m edicin alpla ntsinthe form of c r udedl
.
ugSin
tr adit o nalm edicin e, m ode rn drugs employ m o stly pu re s ubstanc e s, although a
nu mber ofpla nt e xtra cts ar e still in us e･ In this c atego ry, m ed
icin alpla nts l
･
epreSe nt
s o u rces of sev e ral importa ntdr ugs S uch a sdigoxin fr o mfoxglo v e, m orphin e alld
codein efl
･
O m OPl um , qul nlne a ndquillidin efro m cillCho nabal
･k
,
to n a m ebut a fe w･
A numbel･ OfThaim edicinalpla nts al
･
e Curre ntlye mployed fol
･ theis olatio l mfa ctiv e
prin ciplesfor usein m ode m dl
･
ug Pl
･
OdDCtio n;the s ein clude r auv olfia r o ot (Rau v olfia
sel
･
Pellji71.a Be nth. ex ･ Ku l
･
Z),
､
plaun oi
-
(Croto 7- ublyr atus Ku rz) a nd As iat c
pelnyW Ol (Centella a siatic a(Lin n･)Urbal)I
M ediciTlal Pla nts .in Traditio n al T hai Medicin e
Compou nd Drugs :A lal
･
ge nu mbe r of he rbal re c lpeShas･be e n r e c o rded in
various herbals(o rklu mpe e). Atotal of 25herbals on T haim edicineis c ulT e ntlyin
u s e. Of the se n um er ot)s l･e CIPe S, 16 ha vd be ell S ele cted as c o m m o nho u s ehold
he rbal m edicin e sfol･ use in c o m m o n ailm e nts. As pa rt of the U N IC E F-
spo n s ol
･
ed proje ct, eight ofthese recipes W er e S ele cted forlarge s c alepr oductio n
by the Departm e nt of Medic al Scie n c efo rdistributio nto drug
- c o oper ativ e sin ru ral
ar e a s. The s epl
-
eparatio n sin clude a ntidys e nte ric a nd a ntlPyr etic dr ugs as w ella s
silTIPle a nd stim ulatingfl
.
agr anti
･
e m edie s. Tw o e x ample s ofthe s e al
.
e Ya aLu e a ng
戸id Sam ut
,
an antidys e nteric pr epa r ation a nd Ya 乱 Cbantale ela, w hich is u s ed fo r
fe v e r s.
Ya aLtle a I一g PjdSa mllt
This re cipe c o n sists of nut gr ass(Cyperus rotu ndu s Linn.); zedo a ry
(Cu rcl,I]m ･a Z edo aT･ia Ro s c･);thebark of
､
phay-ka a
l
(Oroxylu mindic u m Vent.);the
r o
'
ots or klu ai-te ep
t
(Mus a s
.
apie n･tu m Lin n･), r o asted clo v e s ofgarlic (A lliu m
sa tivu m Lilln･);
､
cIlan-yOi
-
(resinfl･O mShorea spp.);stick la c s(Lacclfera chin elLi.is
M al.dihas s a n);black c atechu (Ac acia c ate chu W illd); pale c ate chu (Un c aria
ga mbi'
' Roxb･); he n na lea v es (La w s o niain e r mis Linn.);thele a ve s ofpom egranate
(PLmjcagl
.
all･atumL Lin n･)～ On epa rt by w eight ofe ach ofthe abo v eingr edientsis
mix ed wi･thsixparts oftullTleric(Cu rc u m alo nga Lin n･)andthe mixtur epulv erizedto
a po wde l
･
･ T he dn lglStlSed as an a ntidys e nteric alld a ntidiarrho e al in childr en.
W hen tlS ed as al- alltidys e nteric, a v ehicle c onsisti ng Ofr oastedl
･hizo m e s of
､
kra-
じ】1aai
-
rubbed agalnSt thelidofa n e arthen pot togethe r with lim e w ateris
thor o ughly mixed with the po wdel
･
･ T he miⅩtureis shaped into r ound balls of
1 0
ap pl
'
O Xim ately O･1 gl
'
a m in w eight･ As a n a ntidiarrho e al age nt, the de c o ction,
1
.
e Sulting fl
'
O mboilingthe pel
'ic al.P Ofpom egl
･
ana te o l
･
the bal･k of agasta(Se sb{LJ血
grandiflol'a (Lilln･)Poiret) with lim ew ater,is u s ed. Thedo s e spe cified forchildl
･
el
is3-7pills.
Ya a C hanta五e e丑a
One part e a ch of
､
k hod-s a w' (Angelica a n o m al Linn .);
､
k hod-
chulala mpha a
'
(ArtemiLu
'
a sp･); S andalw o od(Sa ntalum albu m ILinn .);
､
cba n- daeng
l
;
kado m fl.uits (Gym n ope talu m c o ch･in chin ens e Ktlr Z);the stem s of
､
bo r apet
.
(Tinospo ra c rispa M ie rs･ e x Ho ok･f･ & T hom s･); the ro ots of
､
pla alaipu eak
-
(Eu f'yC O m alo ngljblia Ja ck)is mixed togethe r and put.ve rized. Onehalfto onegrLl m
ofthis po wder is mixed with boildor]asmine s c ented w ater a ndtaken for v arious
kinds ofre v ers.
Single Ingredie nt Dr ugs : As op po sed to the s om ewhat s ophistic ated
c ompo und dI
.
u基s preCribed bytr adito n al he alers, ho u s ehold r em edie s for
c o m m on ailm ents u s u ally c o n sit of sigle Ingr edientdrugs with w ell pr ov en
pl
.
OPeltie s･ Ths tlS e Ofthefruits oflong pep pe1
･
(Pipe rspp.)as a c almillativ e,thepulp
oft a m a rind(Tam a rindu s indic aLin n･) as ala x ative andthefl･uits of ebony tre e
(D iosp yT●OS m ･Ollis Griff･)fol. inte stin al w or ms typify this c ategol･y Of herbal
m edidatio n.
M edicin a丑 P]a nts 量れ Mode r nM edicin e
ltis agl
.
O S Sly mlSguided notion that m odern dl
･
ugS al
･
e e ntil･ely m an - m ade. In
fa ct, betw e en 20-25per c e ntofallm ode m dl
･
ugS in use today ol
･
lglnate fro mplants,
anim als, micl
･
0 0l
･
ganism s a nd min el
･
a s･ Impol
･tant dl･ugS StlCh a s the opiate
a n alge sics, m orphin e al-dc odein e;the a ntic anc e rdn lgS, Vin cristil e and vjnbla stine;
the a ntim alarial drug, qui nin e andthe c ardiotol-icglyc o side s, digoxin and lan ato side s
A and Bare all extr acted fro m plant s o u r c e s･ Steroid drugs,including oral
c o ntl'aC ePtlVeS, al
.
e m ostly m odified fr o mplalltSte r Oids. M icl
･
O Orga nis m sfu r nish au
the a ntibiotics in u s etoday. D rugsfro m anim alsin clude hol
･
m O n e S,V accine s and Ll
n u mber of6n Zym e S.
A n u mbe r of T hai m edicinal pla nts are c urrently e mployed in the
m an ufa ctu n ng of m ode mdrugs. T he m o stre c e nt e x a mple of s u chplantsis
､
plaun oi
'
which isthe s o ul･C e Of a n ovel a ntlpe PtlC ulc e rdrug. Ra u v olfia l
･
0 0t, S en na and
As iatic pen nyw olt arealls ought after a sthe s o ul
･
C e Sbfantihy pertensive,la x ativ eand
a ntikeloid dmgs,r e spe ctiv ely.
ll
Spic es a lld Co ndim e nts
ln additon to their use a s m edicin alage nts, a nu mbel
'
Of T hai m edicin al
pla nts als o fe atul
･
e ill e ve ryday life inthefor m ofspic e s a nd c o ndim e 11tS･ Thai
c ulin ary style requll
･
eSthe u s e of alarge alT ay OfspIC eS a nd c o ndim elltS tO give a
spe cial ble ndoftaste ald al
･
O m a Chal･a CteristictoT hai fo od･ The m o stc o m m o nlyu s ed
spic e s and c olldim e nts al
･
e Chillipep pers･ garlic, shallots, s a cl
･
ed ba sil
,
le m ongl
･
a S S, pep per, glngel
･
,
le e ch lim e
, gala nga, clo v e･ a nis e a nd cu min･ Dl
･inks
m adefl･O m C ertain medicin alpla nts al
･
e als opopulal
' illThaila nd･ On e ofthe m o st
fa miliar sightsin m o st m arketsis apush-c al
'
t Stalls e11i11g n a m-bu a-bok
'
, a gl
.
e e n-
ヽ
colour eddri1-k m ade frQm As iatic pe n11yW Ort･ He rbte a s?s u ch asgl ngel
･
te a, r O S elle
tea and a tea m adefr o mdl.ied ba el f mits ar e als o c o m m on drinks alTI O ngthe T hai
pe ople.
Natu r al Co s m etics
Fo rc entu rie s, T hai ladie sha v e ado r n edthem s elv es with n atur al c os m etic s
r a ngi ngfr o mT haistylefragrant w ater, s c ented po wde r, to lipglo ss a nd l
･
Ouge･
Ce rtain m edicin al pla nts such a s alo egel, ga m e ng(Eclipta pro strata Lin n.) a nd
leech lim e ar e rputedtoke epthe hair bla ck a nd shiny･ Thaila ndis e ndo wed witll
nu mer o usfragl
'
a ntilow e rs, ma ny of which ha vebe e n u s edto m ake a rom atic w aters,
s a chets a ndothe r odo urifel･O u SProducts.
A fo r mof be a utific atio nby cle a n s ingthefa c e a ndthe body with ste am
s aturated witha ro m atic oilsfr o m certain m edicin al pla nts w a spopula rin the
kingdom inthe old days･ This n aトstyle s a u n a w as als o employed intr aditio n al T hai
m edicin e
, pal
･tic ularlyfor w o m e nafter childbir血.
T ha)
.
-style Hot Vapo lr Bath
A fo-nⅥ of s aun a e mploylngSte am S aturated witha r o m atic oils fl･Om V ario u s
m edicinal plants hasbee npra ctis ed in Thailand for c e ntul･ies･ Thepra ctic ew a s
l
●
e c ()1¶1-ユe nded il- tr aditio n al Thai m edicin e as a m ean of cle a n s l ng the
body,pal
･
ticulal･1yfo rw o me n afte rchildbirth･ It w as als o used a s a cul･e fo r c e rtaill
ailm e nts s uch as a ches a nd palms a S Wellas certain skin co nditio n s such as ra she s
a nd
^
itching･ Mol
･
e r ecently, Th ai-style s aun aha sbe en e mployed fol
･
C O S m eticpu l
･
PO SeS･
whichincludetheimpr o v e m entofsk inc o ndito n s a nd w eightredu ction .
M edicin al plants u sed in Thai- style s a u n a c a nbe divided into fo ur m ain
grOupS･
1 2
Gr o up 1 c onsists ofv olatile oiトc o ntall11 ng pla nts s u ch a stu m eric rhiz o m e s,
the le a ve s of lim e(Citrus aur antifolia Swing.), the fruits of le e ch
■
1im 巳 a nd
citr o nella(Cymbopogo n n a rdusRe ndle).
Gl･O uP 2 c o n sits of a cid
-c o ntain i ng Pla nts,includingt am al
.ind le a ves, the
le aves andpods ors om
-poi
'
(Acacia T
･
ugata M er ･) andthefnlits ofle e chlim e cutin to
halv e s
Group 3 c o nsists ofs ublim able s ubsta n c e s s u ch a s c a mphol
'
a nd Bo rll eO -･
c ampho r.
Gr oup 4 c onstitute sm edicinalplantsfor spe cific ailm ents,forinsta nce
､
phak-
bung-r u a m
l
(Enydr ajiu ctu ansLo ur･) as a n a nti-infla m血atory, shallots ands w e etflag
(Aco r u sc ala m u sLinn.) for c olds a ndgal
･den quinin e(Clef()de n･dr u m iner m e
Ga e rth) a nd s e aholly (AcanthtLS ebra cteatuL;. Vahlo rA･ ilic foliusLin n･)fo r skin
r a she £.
Steps in v olvedin the pr epar atio n of T h ai
-style s a uha al
･
e aSfollows:-
- Fl･e Sh hel･bs arepla c ed in alarge, clo s ed containel
･
andple ntyof w ateris
ad ded.
- T he mixtur eishe atedtoboiling.
- T he l･e S ultingste a misthe n r outed into a s m allen clo su rel
･
e adyfo r u s e･
Se v e r al he althclubs andbe a uty s alo n sin Bangkokoffe r Thai
-style s au na as
partoftheil
･ heal tho rbe a uty pr ogr alTl m e S･
Natu r al Colo un ng Age nts a nd Dye s
●
Befo l･e the adv e nt ofsynthetic dye s, plants a nd min e l
･AIs w e re the m ain
s o u rc e s ofc lo u rlng age nts allddye stuff･ T he olde stplantl
･
e C Ol
･ded asbeing u sed fol
･
thispul
･
PO S e W asPr obably he nna, ahail
･ dye and nailpolish dating ba ck to thetim e
oftlle ancientEgyptlanS･ He nnale
l
a v e s and extl･aCtS al･e Stillin us etoday m ainlyfor
c o sm etic purpo se s･ Fo od c oloul
･
lng is anothe l
･
Skilla cquil
･
ed sinc e eal･ly
civiliz atio n s. In T h aiculin a ry pra ctic e, eE:tl
･
a CtS fl･O m a nu mbel･ Ofplantshavebe el-
u s ed to impa rt attl
･
a Ctiv e c ol ul･S tO Thai de ss el
･
ts a nd drinks for ce ntu ries ･
Ex a mples ofthe s e a rethe u s e oftheblu emo w ers of b岬el刊y pea
.(Clito rfa tern a te a
Lin n
.)to giv e a viole t c ol u rto aT hai de s sel c alled
､ K hano m cha w m u a ng
t
and the
u s e ofthe le a v e s of ystel
･
Plant(R ho e o spathace a (Sw ･)Ste ar n) fol
' na v Ouring
and impa rtl ng a Win e red c olo u rto adrink･ Natul
･
al dye sderiv ed fr o m barks,
lea v e s and othe rparts ofcirtainplants havebe e n employedtodyeha nd
- woven cloths
whichare characteristic t othatpartic ula1
･
Pa rt Ofthe countrys uch as
､
teen- chok
'
clo th
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fr om P hl･ae Pro vin ce and
､
m ud- m e e
･
silk from the No rtheastof･T haila nd･ Natural
dyes w el
･
e als o used to pl
･
Odu c ethe vividc olours ofthefa mo u sThai silk in the
.Ide mdays. Theheart w o od ofja ck fruit tre e a nd the ro ot bark ofof wild lndian
m tl be ry yielda yello w dye c ol-tainl ng m Orill Whilethele a v e s
of l-dia n alm o nd
(Tel･minalia catappa Linn ･)giv e a gl
･
ee ndye･ Bla ck dye s ln aybe obtailled fl
･
O mthe
fritlLs of ebo nytre e alld whole pla ntofga me ng･ The s e edof
lipsticktr e e a nd illdigo
le a v e syieldredand bluedyes,l
･
eSPe Ctively･
Medic)
'
n al Plants fo rExpo rt
ce rtain m edicin alpla nts su ch asba sta rdc al
･da m o m, Sia m c al
･d am o m
, gl ngel
･
a lld blackpepel
･
C ol-Stituteimportante xportc o m m odite sforTh aila nd, e a rn 1ng Valuable
fol･elgl" ul1
･
en Cies･ Othe rT hai m edicinalpla nts s oughtfol
･
e XPOl
･tin clude l･a u v Olfia
l
･
C)Ot, Madagas c al
･
Pel
･iwinkle, v ale l
･ia n r o ot
,
se n na pods and m alv a n ut･ W e st
Ge17 n al-y,theUnitedState s of Am eric a, Chill a a ndthe United Kingdo m a rethe m ain
im porte rs of T hai m edicin alpla nts･ Acc o rdingto the Depal
･
tm e nt Of Busin e s s
Ec ono mic s, M inistry of Com m e rc e,in198 6,Thaila nd e xpo1
-ted som e7,00 tons of
m edicinalpla nts spices a nd l
.
elated produ cts, v alu edato v e r4 00 mi llio nbaht･ Am o ng
the leading e xpo rtitem s w e l
'
e betel le a ves(2,50 0to n s), pepper(2,0 00to lS),
ginger(l,250tons),basta rdc arda m o m(185to n s), r a u volfia l
'
0 0t(9.7tons), and Sia m
c ardam om (4.6tons)
W ithitsr apidecono micgl
･
OW th, Th ailndc ontinu e sto expol
･t a l･elativ elylal
･
ge
qu a ntlty Ofm edicin alpla ntpl
･
Odu cts e a ch ye a r･ The v olu m e of e xpo rt of Tllai
m edicinal pla nts is likely to in cl
･
eaSe Sil C ethego v e rn m e ntha sbe e npr o m oti ng
the c ultivation ofcertain m edicin al pla nts fo r expo rtinits6th Natio n al So cial and
Ec oI10 micDe v elopm entPla n.
M is c ellany
Apa l
･
t fr o m the many applic atio n sof T hai m edicin al pr e vio usly
m e ntio n ed,c el･tain m edicin alpla nts such a s are ca n ut a nd bete1 le af found u s e a s a
m asticatoIY･ Thepractic e ofche wlngbetelquid be cam epopulal
･
am Ongthe Th aipe ople
sillCe a ncie nt tim es a ndsu rviv ed w ellinto the Ratta n ako sin period whe n pe ople from
allw alkL - f life w ere seenindulging lnthis fa v ou l
･ite pastim e･ Ho w e v el
･
,
du ring
Wol･ld Wa rIIthe pra ctic ew a sba n n ed byField Mal
･
shal P･ Pibuls o ngk hram , the
Pllim e M inister of T h ailnd
,
asitw asde e medu ns o ciablefor ac ountry which hadjust
staltedto adopt w estel
･
11Cultul･e.
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Witb the abu ndallC e Of fr agl
･
ant alld colot11･ftl flo w el･S allye ar l
･
Ot111d, TI-ai
ladie s, e spe ciallyc o urtiers, ha v e busied themselves with the arts of T hai
- style
al
･
r a ngem ent, pel
･fu m e a nd s a chet m aking fol
･
C e ntul･ie s･ T hese c mfts ha ve beell
pas s ed on fr o mge n e r atio ntogene r atio n
･
a ndstillexist today･
T ha壬･s七y且e Sa chets
M any Thai mo w e rs?l
･
e delic ately s c ented and le ndthe m s elv e s w ell a.s
l ngl
･
edientsin sachet- m aking･ Th ai 1adies, sin c ethe old days, ha v epel
-fe c tedthe arts
of m aking fl
･
agrant S a chets fr o mthe s edl
･ied flo w e rs･ T heflowel･S u sed fo rthis
pul
･
pO S e a re u s u allysm all in size a nd po s se s slo ng lastingfl
･
agl
･
anC e･ FIo wel･S fl･Om
bulle t w o od, rose petals,jas mine, hennaflow e l･S, brbad flow ers(VallarE
'
s glabf
･
u
Kize.) and Co.5e a ben･gale nsis Ro xb. al･e C O m m Only u s ed･ In additiol1, thelea ves
of fl･agl
･
antS crew Pin e a nd ba chelor
'
s button(Go mphr e na globos aLin n･)al
-
a u s u ally
in cluded in the pot-po ulTi･ In m akillgthe s a chets, petals fl
･
O m S el cted no wel･S are
ail･ -dried while the le a v e s of fragr ant scl
･
eW Plle al
･
e fin ely shredded and ail
'
-
dried. T he dried illgredie nts a rethe n mix ed togethe r alldpla c ed il-atigl-tlyclosed
c o ntai11el･ . T he mixtul･e Of flo w ersis sprillkledwiththe c onc e ntr ated Thaトstylefl
'
agr allt
w ater andthe c o ntain er s e aldfol
･ 1-2days･ Aftel
･ theimpl
･
egn ationpro c e s s, theflo wel
･
mixture c a nbepa ckedinto suitable c ontain ers such a s s m all bags of various shapes
m ade of fin elynetted m atel
･ial, sm allpol
･
C elain of clay pots･ The s e sachets al
･
e tlS u ally
u s ed as s o u ve ni
.
s oil SPe Cial o c c a sio n s s u ch a s w edding and birthday celebl
'
atio n s･.
Th ai･style Fr agra nt Wate r
This very popularfo r m of fr agrant w ate ris m ade fl
･
O mfreshly gathered
flo w e l･S and co ntain s n o alc ohol. The mo we rs u s ed al
･
e S ele cted fol･ theil･ S w e etand
lingel
･
1ngfl
･
agl
･
a n C e
,
S O m e Ofthe.m ol
･
e CO m mOn lngl
･
edie nts beingtheflow el
･
S Of
da m askl･O Se (Ro s ada ma s c e n aM ill.),ja smin e,
､
1a m- chiakt(Pa ndanu s tecto riLLSBl･)
% ･ada ng- nga a-thai
f
(Ca naga odo rata Ho ok･F･ & Th･), orange champaka (M ich･elia
cha mpa c aLinn･),
､
ch am m ana ad
.
(Vallaris glabra Ktze･),bullet w
,
o od
,
､
1a mdual-I
(Melodor u mfliu.tic o s u mLo ul
･
.) and
､
chan ka-pho
'
(VIltica dio spy7
.
aide sSyming･),
other I ngr edie nts u s ed includethele aves of fragrallt S c rew plne, theinn e l
･ bark ()∫
f
chalu ut'(Alyxia rein wardtii Bl. v al
･
･
lucida Mal･kgr･), s andalw ood, Sia mben zoin,
jas min eand hya cinth(Hya cinthu sorientalisLin n･)oils･
T heinitialsteplnV OIv e sthe bla n chingofc o al
･
Sely chop ped fl
･
agl
･
ant S c re w
pine le a ves,
､
chalu ut- ba rk and sa ndalw o od withbわiling w ater･ Afte rfiltration･ the
e xtra ctis allowed to c o ol a ndthe ndivided a m ong se vemltightly
-closedc ontainers
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m ade ofglass ol
･
ena m el･ Thisisfollo wed by the abs ol
･
Pt10n･ Pl
･
OCe SS Which is
usually carl
･iedoutin the eve nlng Whe nJaS mineflo w ers begin to blo o m･ T hepetals
ofja smin e, shredded petals of
､
kradang-ga a-thai
-
, orange cha mpaka a nd the
aforem enti() n ed no wel
･
S al
･
e Carefuuy floated o nthe s ul
･fa c e ofthe pl
･
ePa red w ate r
andthe c .ntainel･S S e aled ovemight. I Afte rthe re m ovalof the flo w e l
.
S,the c onte nt
ofe ach v essel is tl
･
an Sferl･ed into alal
･
gePO rC elainJal
･
･
typic ally ablu e and white
urn. Fu migatio n ofthe w atel
･
With a mijmtre Of Sia m be n z oin, shredded peels of
lee ch lim e a nd s a ndalw o od oil follo w s･ T he c ol-CludingstepI n v olve sthe mixi ng
ofBom e o c a mphol
･ together withjas mine a nd hya cinth oils with s c ented m al
'1 in
a m ol
･tar. A s m alla m o u ntofthe sc e nted watel
･isthe n addedtothis mixtu r e, atatim e,
withstil･n ng･ T he r esultantslu rryisfiltered thr o ugh m uslin cloth into aglas sbottle
fitted with a tightlid･ The pl
･
OCedur eis r epe ated u ntilallthe s c e nted w ate rha s
bee npr o cess ed･
Thai-style fl
･
agl
･
a nt w atel
･ is appliedliberallyo nto
,the face, che sta nd ar m s
duringthehotclim ate ･ Itis als o r e co m m ended fo r u sein c a se offaintl ng･ A thick
pa ste m ade by m lXl ng S C e nted m arl withfr agra nt w atel
･ is us ed a s an oilltm e ntin
V a n OllS C e re m o ni es.
T hai Medicin al Pla nts'. ･ Today
T haila nd, being a n agricultu ralco u ntry, 1Srichlyendo w ed with a wide val
-iety
ofildigen ousflol
.
a
,S Om eOfwhich have long bee n e mployedfol
.
their m edicinal
propel
'tie s･ The fa ct that tl.adit o n al Thaim edicin eha sbe e nin pr a ctic elo ngbefor e
theiutl.Oductio n of m oder n m edicin einto T haila nd
,
is m a nife sted bythe e xiste n c e of
､
K hampe巳 Bai Laan
l
o r old he rbals wl･itte n o npalm lea v es a nd in
､
Sa m ud khoi- a s
w ellas other w ntl ngS C O n C e rn 1 ngthe u s e ofm edicin alpa nts within e a chr eg1 0n ･
A fter lnOde r n
.
midicin ehadtake n ro6tin Thaila nd with the in auguratiol Of
Sit-ir aj Ho spital, thefirst m ode m-style ho spital in T haila nd, in 1888, the us e of
herbal m edicine began to dwilldle･ pa rticularlyill State-l
･
un ho spitals and he alth
centre s･ In gre atc o ntl
･
ast to the m edical pr ofes sio n als who s e educ atio nin m odel
･
n
m edicin edictatedtheir prefe re n c eforthe u se of m ode r ndrugs, apo rtio n of the thai
populatio n stilladheredtothe oldw ays of life, in which herbal m edicin eplayeda
vitalr ole･ T his is e specialy tru eill m r al ar e a s whe r etr adit o n al he ale rs a nd
hel･balists ar e still heldil ” e V ere n C eby the c o m m u nitie s･ This being the c a s e,
SomdejPhraW anarat(Po o nPo o n a siri)the abbotofWatP hl･aC hetupho nW im o nln ang
Klallara叫WatPo)at tlleti11ユe, 01･de red 也e establisbm eltOfa s cho olof T haitradid｡ n al
m edicil-e Within the templein 1957. A suc c e s sio l 0f s cho ols of Thaitr aditional
m edicine both in Ba ngkok and･ in otherprovin c e sfollow ed. A n umbel
･
Of
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te m ple si11ru1
1
alal･ea S als o establishedtheir ow n medicinalplantgal
･dens whichse rv ed
as a s o urc e of herbs fol
. the tr eatlTlent Ofpatie nts aswellas all edu c atio n alv enu e.
T hefact thatthe r e are n o m oder ndr ugs a v ailablefo rthetreatm elltOfc ertain dis e a se s
c o upled withthe rapid incre a seinthe c o st oflTI Odern drugsha sglV e nne wim petusto
the s e ar ch for ne w drugs fro m age- old m edicinalplants. Re seal
･
Ch w ork is no win
pl
･
Ogl
･
eS Sboth in gov e rn mentinstitutions and univ ersities in ol
･del･ tO is olate a nd
identifythe bio a ctiv e c onstitu e nts of plants which m ay pote ntiallyle ad to the
dis c o v ery of m o repote ntdrugs with little or no side effects･
T he de v elopm ent of Thai hal
-bal m edicin e m aybe c alTied out inthl
'
e e
differen c edil･e Ctions. Firstly, thetraditional dn lg Pl
･
ePa rations c o uld bepl
･
eSe nted in
n ew do s age fol
･
m S SO aSt
･
O re nde rthe m m ol･ePalatable a nd m ol
･
e C O n V e ni nt to tlS e･
Se c ondly,the a ctive c onstitu e nts c o uld be is olated and ide ntified;suchshldie s c o uld
t) a c alTied o ut on e a ch individu alpla ntol
･ they c o uld bepe rfo l
'
med o n agl V en drug
prepal
･
atio n･ M ol･e c o m only,individu al pla nts are s elected fol
･
Studie s which are
nol
･
m ally calTied o utin edu c atio n al in stitutions andr elated go v el
･
n m ent agenCie s･
Re se al･Ch into medicin al pla nts m ayfollow o n eoftw o l
･
OuteS, thefirst of which is
pr e c ededbythe is olatio n a nd ide ntificatio n of the che mic al c onstitu entsfr ol-ユ
s ele cted dr ug pla nts a nd the se compounds s ubs equ ently te sted for their biological
a ctivitie s. On the other hand, c rude e xtr a cts fl
･
O m S el ctedpla nts m ay be
pl
･
1 m a rily s cl
･
e ened for their pharm a c ol glC al a ctivities･ Bio a s s ay
- dir e cted
fr actio n atio n ofthe active prlnCiplesthe nfollo w s･ Thelatte rpl
･
a Ctic eispl
･
efeIT ed by
s om e re s e al
･
Cher s a sthe s u c c e ss l
･
ateis s o m e whathigher tha nthe fol
.
m a r r O ute･ hl
c a s e s where the a ctiv e prin ciple s a representin the plant(s)in min ute quantitie s,
they m ay ha v etobe synthe sizedchemic ally befol
･
e fu rther studie s c an be c alTied
out. onc e s u他 cie nt qu a ntlty Ofthe active co l叩 O u nd is obtain ed,to xic ologlCal
andc ompr ehe n siv epha r m acologic alstudie s al
'
e pel o l
.
n ed in te st anim als･ Ifthe
dl･ ug Pa s s e sthe s afety tests and sho w spl
･
O m lSlng l
･
eS ultsil- nim alte sts･ clinical
studie s m aybeinitiatedto e n s ul
･
e the effic a cy and s afety of the dl
･
ugirlhu man
s ubjects. An integr ated study of adrug pla ntsuch asthe onede s cl
.ibed abo v eis
both tim e-c o n s u mlng
,
and c o stly･ Ne verthele s s, such e nde a v叩 l
･ ha s
,
in re c ent
ye a rs,re s ulted in the dis c o ve ry of a n o v el a ntlpeptl C ulc e rdrtlgfro m
､
pla u n 〔)i
-
(crotol ” ublyratus Kurz), a m edicinalpla ntindigenousto Th ai1and･
The thil･d str ategyfo rthe pl
･
O m Otion of T hai m edicin al plants w o uldbe
the c ar eful sele ctio n and de v elopm e nt of m edicin al pla nts a s e c onomic cl
･
OPStO
s upply both the e xport m arkets andthe lo cal drugindustry･ At pre s ent, Thailand
is e xpo rtl ng a nu mber ofplant drugs into inter national m a rkets, for example,
､
pla unoi
'
,
Madaga s e c arperiwinkle a ndsnakel
･
00t.
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It is clearly e vident that m edicin al pla nts stillplay
a nimpol a ntpartin
Thaictltu ralsyste mto day a s they ha ve do n ein th
e past･ The c o n s el
･
v atiol- nd
de v elopm ent of Thai herbal m edicine ha v ebe e n
m adepo s siblethl
･
O ughthe effort
ofinte rested individuals,thepriv ateSe cto r a ndgo vern m e ntagencie salike･
T hai Tr adition al Medicin e :- A ba sic con c ept
T hai tradito王1al m edicin eis a ve ry ancie ntsyste m of m edicin e･ It w as
ba sed o n kn o wledge tl
･
anS mitted orally fl
･
O m ge n eratio n to gene r atio n u ntilsuch
tim e as it wa s c o甲mitted to TQrltlnginthePali language a nd K hm e r scrlPt O n
palm le af m a nus c rlPtS･ The s e lnal ”S C rlPtS W e relater tr a n slated into Thai, a nd
pl
･
e SerV ed as sac,
red te xts tO be ha nded do wnintheir o rlgl n al fo r mto futu l
･
e
ge n eratio n s･
Itis a simple syste m of m edicin ebas edpri marily on the philo s ophy of
Ayurv eda, theScie n c e of Life ofancientIndia, which had itsbegin nlngSdul
.ingthe
s a m efe w c e nttlries asthe a ncient m edic alsyste m s of Gree c e a nd C hin a, about tw o
a nd ahalfthous andyears ago･ Ayu l
･
v eda a tte mpts to relate the hu m a nbody a nd its
ele me nts to the m a c r o c o s m of the u niv er s e, a nds oitdo e s 11 0t adopt a s cie ntific
appro ach tothe diagn o sis a ndtre atm ellt Of disea se ･ It view s the body as a co
-
o rdin ated whole, clas sified, 110t ac c o rdingtofun ction 加ta c cordingtoits c o nstitu e nt
cornpolle ntS. ¶le m aterial c o mpo n elltS Of thebody are cla ssified withrefer e n c eto
也epredo min a ntele m e nt of 血e fou rpr oto ele m e nts of whichtheyar e c o mpo s ed.
Co nsequ,
ently, in Thai tr aditio n al m edicin e, dis e a s eis s e e n a s a
disturba n c e ofthebala n ce ofthese elem ents, m a nife sted bydis ol
･de rs ofthe val･ious
c o mpo n e ntsubsta n c es of the body･ Such dis o rder s m ay al
･is efl･Oln e ndoge n o u s
c a uses･ or from exoge n o u s c aus e s, stlCh
･
as cha nges in clim ate o l
･
e n Vir on melt,
a ndfa cto rs Ofage a nd
l
tim e of day･ Im m ode r atebeha viour oftheindividu alis als o
take ninto acc oulltaS aCat!S al facto rof dis e as e･ W hate v er m ay be thepl
･
lm al
･
y C a u se,
the re s ultisthought to produ c e changesin thefunctio n o r str u cttlre Ofo n e o r m ol･e Of
three vitalc o nstitu ents ofthebody- wind,bile a nd m u c o us. The s edis o rde rs ofthetri-
do s a a re co n side redtobethe ultim ate causes of dis e a s e.
Dise aseisdiagn o s edafte r athor oughinv estlgatio n ofthe history Of thepatie nt
a nd hisfami ly･thepasta nd pre s et-t histo ly Ofthe dis e a se, x amin ation of bodyand
mind･ a nd in vestigatio n ofthe patiellt
'
s sylnPtO mS･ Fl
･
O m theinfol･ m atio1 thus
obtained, the pn maly Ca u se ()fthedise as e, a nd thetre atm e nt tobeglVe n･
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Tl･e atlTlent m ay be giv e nby m eallS Ofllledicil e, Sul
･
gel
'
y, m a s s age, Ol
● by
I- と1glCSPells al-d il- C antatiol-S･ Onlytl
･
eatl1-el-tby nledicineI-とISbee･n de scl
･ibed hel･e ･
Cl･ude dl･ugS Of pla nt, alliTl al, a nd mil el
●
と1l orlgll- ilre us ed, usu iLlly in st andlll
一
(1
co mbillations and quantitie s. The m edicinalpl
●
0pertie s or (ll
'
しIgS al
●
e detel' min ed by
theirtast e.
This syste m oflrledicineis used il一Thaila--dto Ll mtlCh gl
●
eatel
●
e xte nt thLlll
m oLlel･n m edicin e, w hich isqulte W ell e stablished il‖he. citie silnd tl
.ba n a reas;b上lt
does no t re ach the maJOllty Of the people, wholivein thel
･
u l
･
al ar eas. Ev e n where
m odel･n m edicin eis a v ailable, m any people, includillg SOITletl
･
ail-ed in the m ode m
healthpl
･
Ofe ssiol-S, Patro nize the tl
･
aditol-al do ctol･S･ Asthe m o st pra c ticil m占al-S Or
pro vidingelem e ntal
･
yhealthc arefor the thil
･
ty five milliol-Pe ople ofrtll
l
a Thai一and,
the W orld He alth Ol
･
ga niz ation ha sdecided t(= 1
･
Llin
､
village c om mしI11ic atol
'
S
lil一
T haitr aditonal m edicin e.
It m ay be a sked why this ancie nt syste m of m edicin e ha s s urviv ed,
why it stillretail-S its populal
･
1ty e v en Whe nlⅥ()dar n m e しlicil-eis available, a nd
whythe Wo rld He alth Organiz atio nhas cho s e nto e n c o urageitspl
･
aCtic e?
Ho w c an such an u ns cie ntific system be effective- which it m ustbeto hav e
persisted fol
･
C e ntul･ie s, andtohave c o m m a nded the adhe l
･
e nCe Ofs om ally People?
Let uslo ok at the actualpr a ctice of Thaitl
･
aditio n al m edicine,and see what w o uld
h叩penin a nim aglnaryC a Se ･
A patie nt of a c el ain age, re side ntin apaltic ularpla c e, with kno wn habits
a nd beha vio t-rpatte m, whobe c a m eillatakn o wl=im e of dayol
･
I-ightil-dtim e ofyeLll
･
,
pl
･
e S entS him s elfwith c e rtain s ym pto m s･ The c a u s al fcto rs du e to the patie nt
'
s
sympto m s, pla c e of birth, age, thetim e ofthe ol-S et Ofthe dis e a se, al-dthe pl
･
1 m とIl
l
y
c a u s e al
･
edete r min ed. A c onclusio nis l･ea chedo n whatis abnor mal, alldthe diseas eis
na m ed. Btlt the catlSe andtheJ lam e, although tlSefulpsychologlC乙111y, Lu
-
e irl◆ele v allt
m edic a11y･ T he m edicin e pl
･
e SCl
･ibed fo l･ tl･e atm el-t is s elected ilCCO rLlingto the
Sympto m s.
I11 a ctu altre atm e nt, e xpel
･呈e n c ehasshowl=hata c o mbilutiol- OrC el
･taindl･ugS
is effe ctiveillthe reliefofcelail- Symptom s, al-d these Lll
･
e thel-glV en ･ IFit s a I-1il M r
c omplaint, e a silytl
.
e ateLl,thepatiel-tl
･
eC O Ve rSil- areLIS Ol-乙Ibletilユー e, Lll-disrt1 1y siltisried
bythetr e atm el-t･ As m ostilln e s se fitil-tOthis categol
･
y, the l
･
e Stlts,o nthe whole, al
･
e
v ery go od.
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In the c as e of s e rious ol
･
potentially fatalilln es s e s,s oITle O
fthe drugs m u st
s urelybe effecdv e･ Oniyln a ny ye ars Ofst
udyofthe a ctio n oftraditio n alm edicin e s will
l
･
eVeal which the s e are. At the pre sent tim e, re s e arch is being c ondu cted at
ho spita一s a ndre se arch il-Stitute sill･ Thaila nd intot
he s edl･uge,Paltic ulal
･1ytodetelmine
the s afety ofthe us e ofs om ewhich m aybeda ngel
･
OuS･
Ayu rv edic m edicine takes a qulte Pr a cti
cal vie w of incu l･able dis e as e s･
Tradito nalpractition el
･
a re advised not to tre at su ch c a s e s･ Butits ee ms that,
although the Thai he ale rdo es n ot atte mpt to tl
･
eatin cur able dis e a s e s, he do e s
offel･ tO trytO S uppr e ss O r alle viatethe sympto m s,in o rderto m akehispatie nts m o re
c omfortable. Itis als o appal
･
e ntinthe a ctio n s ofpeople who c o n s tllt thetl
･
aditio n al
do ctol･S Whe n m ode m m edicineha sfailed the m .
Itc a n thusbe see nwhy Thaitradidollalm edicin ehas s u rviv ed, a nd whythe
Wo rld He alth Ol･ga nization has cho se nto adoptitfo r us ein thepr om otion of he alth
c arein T h ai1a nd･ Fo r m o stpul
･
PO S e Sitis adequ ate･ In additionitisin e xpellSive･ The
dr ugs a re che ap,1ittlら equlPm e ntis n e eded, a ndpr actitio n e rs c a nbe tr ain edquickly
and atlitde c o st.
A total 1,5()()specie s of Tbai m edicin alpla ntsha v ebe e n u s ed il一2,449
fol･ m ularieswhichregiste red at the M inistry of Public He alth. Alm o st of fo m ularie s
al
･
e allo w edto u s edforthET. tre atm e ntOf mild illn es s e s sucha s:
1
2
3
4
5
6
7
Ca min ative
Appe 軸
Blo odto nic
Sto m a cbica
Laxaliv e
After child birthre medy
Antitdssiv e, e xpe ctor ant
8.
9.
10
ll
12
13
14
Anodyn e
An tipyredc
An ti- nte m litte ntfe v er
An血elmin也c
An出血ta minic
An tiashm atic
Ner v eto nic
Thefirst5Om edicin alplant species m o stly us ed in a n cientThai form ulal
･ies al･e
listed belo w :
1.
2.
3.
4.
5.
6.
Zfngibef
･
q伊cinale
El･(ge7uTa a f10 matic a
Pl
'
pe r ret7
･
Oha ctu.m
Ptpel
･
n･1rgn / mJ
Nigella s aliv a
Angelica sylv estris
20
26
27
28
29
3 0
3 1
Cu rc umdzedoaria
Aqujllaria agallocha
Ter minaliagall
Diospyrosdeca ndra.
Ca es alpinia s appa n
Alliu m stiv um
7.
8.
9.
10
ll
12
13
14
15
16
17
18
19
20
21
22
23
24
25
Am o m u mkT･e r V a nh
Myristic a.flagl･a n S(nutm eg)
Co nio s eliluLm univittatu m
Cuminu m cymln um
Le vistic u m oB?cin ale
AtT･a Ctylode slyrata
Myristic aカ
･
agT
･
a nS(m ac e)
GlycyrrhizaglabT
･
a
Lepidiu m s ativ u m
Campho r
Plu mbagoindic a
Fo eniculu m vulgare
Draca e n aloureiri
Anethu mgra ve olens
Artemisiaindic a
Pl
'
per ribesoide s
Ter min alia chebula
Podo carpu s n erilfolius
Zingibe rc a ssu f7uLn ar
32. Me s u aferre a
33. Bor n eo1
34. Aco T･us C ala mus
35. Piper .t
l
a7
･
m en t()SLL m
36. Sa ussur ealappa
37. Cifm a m On u nZeylal u
'
c u m
38. Citru shvstrix
39. Tin o spo T
･
a CT
･
lSPa
40. Ka emldef･a galanga
4l. Aloe vel･a
42. Altl m
43. Net
'
u mbo n uclfe r a
44. Bo r且.冗
45. Ra u v o析a s e7･Pe ntin a
46. Cinnam om u mbur man.ii
47. Phylla nthus emblic a
48. M im u.Slops ele ngi
49. Cartham u stin ctorius
50. Cypel
･
u S rOaLlulu s
T hai Medicin al Pla nts :- A Re s e a r ch Tr end
Fol･ detectio n of biologic al a ctivlty O n e C an Cho o s ebetw e e nge n el
･
al
s cre en lng m ethods, which willpick up m a ny di 触re nt types ofpha r m a c ologlC al
a ctivities, a nd spe cific m ethods which al
･
e dire cted atfinding s om e effects against
specific dis e as e s･ Both appr o a che shave adv a ntage s anddis adva ntage s･ A bro ad
te st which c an pick up m a nydiffer ent effe cts is pr obably m o st u s efu l if o n eis
r a ndo mly sc r e enl ng the cho s en c ompoundsfo r al一ykindofpha - a c ologlC al activlty･
on edis adv antage s ofu slng a br o ad testfo r scre e n ing and for follo wlngtheisolatiol-
of a ctiv e c o mpo undsisthaton edo e sn otkn o w, untilthe a ctive compou ndshasbeen
is olated, ifthe w o rk w a s w ol
･
th doing･ It c an v ery w eltl
･
eSultin theis olation of
atl･ivialc o mpo u ndofn o m edicalu s e･
M uch of the n e w e r w ork with m edicinalplants a nd/or traditional dl
･
ugS
involve s the redis c ovel
･
y Of effe cts kno wn for a long tim e･ M ode m
phal
･
m aC OloglC alre se a rch m aythu sha v e c ontri buted le ssthatis l
･
eallyn e wthan.
w e
liketobelie v e. Infa ct m ode mphar ma c ologlStS S Om etim es appeal
･
1gnOrant Of thefa ct
thatthelm aJO nty Of people in the wol
･1dl･ely predo mina ntlyon lTledicil-alpl叫 S aS
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dl･ugS･ In re alization ofthis, W 日O
has empha sized the impo rta n c e of s cientific
inv e stigatio nsinto indigeno u sherbal m edici
nes･ In ma ny c o u ntl
･ie s ofthe w ol･ d,
na tiv em edicin alpla nts arethuslo oked･upo naspo ssib
le addito n sto the W 日O listof
I.Ess e ntial Drugs
,I
o1-C etheir valu e hasbe en clinically pr o v e n･ Onthe othe rhand,
itl11 u Sta一s obe re m e mbe redtbatthe adv allC edte chnique s of m ode rn che mistry ha v e
m adetheisolatio n and stuctul
･
e detelmin ation ofn e w c o mpo unds m u ch e asie rdu ring
re c e ntye arS･
Il W Ol･king with plants us ed in tr aditio n al m edicin e, o n e sho uldtake
adva ntage oftheinfo nn ation aboutthe u s e of 血epla nt thatha sbe e
n obtain ed fr o mthe
traditional heale r占. Thus, a specifictestshouldprefer ably be u s ed･ As such te sts
usu ally aretim e- c o n s u m ing a d c umbe rs om e, m o st l
･
eS e ar Ch gr o ups will ha v eto
limit the ms elve sto studyillg a S m allntl mber ofeffe ctsfo r which they ha v e s etup
stlitable testsystem s with whichtheyhavebec o m ethor o ugh1yfa milial
.
･
M o st w ork o npla nts u s edintraditio n alm edicineha sbee nbased ol H
･
eSults
of il vivo o rin vitrote sts, pel
･for med in the labo r atory･ In cho o s ingthe pla ntsfol
･
in v estigatio n, a clinical appr o a ch might glVe bette r r es ults･ In Thaila nd, r e m edie s
prepar ed by atl
･
adito n al healel･ fl･Om Pla nts ofthelo c al no l
･
a al
･
e the only dl
･
ugS
av ailablefol･ agreat m ally peOPle･ An attra ctiv e appr o a chto the inv e stlgatio n of such
plan ts w ould thel
･
efo re be for a tr aihed physiciall 0r Phar m a cologlSt tO
c o operate with thehe aler,firstactinga S a n Observerby establishing pr operdiagn o ses
a nd evaluati ng Whethel
. thetl-eatme nt glV e nby the he aleris likelyto ha v ebe e n
effec tive. In this w ay a nu mbe r of plants mightbe sele cted, extr a cts of which
c o uldthe nbe s ubjectedto m ol-a det ailed clinic altl･ials, pl･O Videdthatthep1･elimina ry
()bser vatio n sa nd a re a s onably exte n siv e toxic ologic ale v alu atio n ha ve sho wn no
adverse effe cts･ Thefu rthel･in v estlgatio n ofthese pla nts c o uldthe nbe perform ed in
the labo ratory･ The adva ntage ofthis appr o a ch is ofcours ethat
'
the chances of
finding v aluable co mpounds m u stbe m u ch better whe ninve stlgatl ng aPlantextra ct
f()r which clinicaleffica9yhas all
.
e adybee npro ven.
The l･01e ofn atul･alproductsindl
･
ugdev elopm entis ob viously not l
･
e Stl
･icted
to pr oviding n ew dl
･
ugs. Natur al s otlr C eS m ake av ailable a nabulldance of
c()InPOu nds･ ofte n with u nlqu eChemic alstructures･ T hese colnPO unds, being a pa rt
of liv ng system sfl
･
Om
■
whichtheyw el
･
eisolatedand il Whichthey m usthav eplaye.d
s o mefu nctio n, e xhibit a diverslty Of biological a ctivitie s･ Ev el=houghlnOStOf
the m are ofn oim m ediateintel･est as dr ugs, they ar e indispen s able a sto olsin
phal
-
m aC OIoglCala ndbio chemic al inv estlgatio n s･ Duling thela stde cadethe l
･
e se al
･
Ch
has de v eloped to w al
･ds biologic ally a ctiv e c o mpo ulldsin v olving biologlStS,
22
chemists a nd phar ma cologlStS Who are e ngaged in m ultidisciplina ry pr ogl
･
a m S･
Natu l･alpl
･
O Clu cts willthu s c o nti u eto stl.Onglyinnuencethe de v elopm ent of dnlgSill
anindirectfa shio n, thro ugh an impa ct o nbasic scien ce s upon which dr ugI
.
e Seal
.
Ch
depends･ Se c o ndly, e v e nifa ll attlrals ubstal-C eisto ot()又ic o r n ot activ e e n o ugh
ol
･ if it exhibits a n u nde sirable c o mbin atio n of a ctlVltl e S, Str u ctural
m odific ations ofthe m ole culeto acqulre a u s eful activity Pattel
.
n is a challenging
pl
･
Oble mfol･ a Che mist･
In splte Ofthe hidde npr o mis e s ofthe m a nytho tlS a nds of medicin al plants
that ha v e n otyetbe en ev aluated pharm ac ologlC ally,
.'
ne w
” dr ugs c an als oco m e
fl･O m
''
old
H
natul･al pr oducts, ifthe ne c e ssary l
･
e S e al
･
Ch inptltis m ade, e･g･ , with a
ne wdrugde sign.
T hu s
,
the studyofn atul
･
alproductshas l
･
eSulted in m any v aluable therapeutic
age nts be c o ming a v ailable a nd it is probable that m any pote ntially u s eful drugs
rem ain to bedis c o v e red･ A verylargeproportion ofthe W old
.
s populatioll us ehe rbal
l
･
e medie sbut despitethisithasbe en e stim atedthatofthe250, 0O-5 00, 00spe cie s of
higher pla nts o n e arth, o nlya sm all fl
･
a Ctio nhasbee nin v e stlBated phal
･
m a C OloglCally
and u s u allyfol
･
O nlyo n e specific ty peof a ctlVlty･ Thel
･
efore,thel
･
eis lW do ubtthat
the r e a re c o n side r able chancesif 丘ndingne w n atu r alc ompounds withpba - a c ologlC al
activities
,
u s efulfo rthedevelopm e ntofn e wdr ugs･
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P A R T II
sT 汲U C 甘U R E EL U CID A TIO NO F IS O L AT E D C O M P O U N D S
Thailand is
血鳩S are Se Ⅳ ed
safe a nd effe ctive
a ctive c ompou ndsL
m odels to o rganic
r ealm of science,
sinc eitin volv e s
rich in n aturala nd ar e u s ualya vailable in abu ndanc e･ Crude
in every tow n ･ A fte r sta ndardiz atio n･the s e m aterials m ay pro vide
gale nicalpr odu cts o r m ayle adtothedis c o v ery ofn ew biologic ally
Mo r e ove r, s o m e of kno wn a nd n o v elc o mpounds m ay re v e al as
chemists forsynthesis ofn e wdrugs･ No w w e re alize thatin the
drugres ea rch belo ngs to the interdis ciplinary gr o up ofscie n ces,
a n u mbe r of hete r oge n o u ste chnic al fields which ar e u nited inthe
applic atiorlStO a C O m m O n Objectin orderto seek for new drugs･
It ha sals ot)e e n ourbeliefthatr ese ar chon natur alproducts, partic ularly o n
tho s ede riv ed fr o mT hai m edicin al pla nts, sho uld be perfo rm ed in a
m ultidis ciplin ary m a n ne r, dr a w i ng SPe Cific e xpe rtis efr o mbota nists, che mists,
pha m a c ologists and po ssiblyclinicia n s. The a ctivities in th is area started overthe
la st de c ade by v e ntun ng l ntO the fieldands ele ctl ng Pla ntsfo r che mic alstudyo nthe
basis ofsimple spot tests.
The s el ctio n ofplant m atedals fわr the s e r es e a rcbs is ba s ed on i) Rando m,
ii)P hyt∝he mic al, iii)Taxo n o mic, and iv)Ethn o m edicalappro a che s.
Logical infor mado n ofpla nt tobe e xplored isdraw n a sbelo w :
Plants
refK Wted
acLive
Pla 鵬 r efX)rted
used
Pla nts
wi山activ e
c o mpo unds
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Pla nt s ele ctio n
- Ra ndo m
- Pbyto cbe mic al
- Taxo n o mic
- E血n o m edical
Tbe arr ange m e nt of this r esear ch c ompilatio n will be by phyto cbe mic al
catego ry, with c r o s s r efer e nted n otations c ertain ofthe plant spe cie s, where
appr opn ate･
2.且 Str u c七u r e elu c畳datio n oFis olated c o mpo u nds fr o m T hai m edic孟n a且
p丑amts
ln the pastfe wye ar s,thete chn ologyavailablefo rthe dete rmin atio n of the s e
pa ra m et er s n e eded todeduc e 也e stu ctu re s of ne w natural pr odu cts ha s adv a n c ed
s ubst a n tiauy. T he m o stimpo rta nt slngledevelopm entin nm r spectr os c opya sfar
a s practic al applic atio n is c o n c e r n ed is the ability to c o ndu ct c o 汀 elatio n
spe ctros c opy･ O fthe m a ny varia nts ofthis te chnique that a re a v ailable, thr e ein
partic ularhavebe en of impo rtanc etothe n atu r alprodu c t chemist. The s e ar ei)lH -1H
C O S Y in which eithertw obo nd o rlong r a nge c o uplings m aybe e mpha sized, ii)nOe
C O S Y(N O E S Y)spectr ain which proxim ate proton -proton rela tion ships ar e
displayed, and iii)lH -1 3c c o s y(hetc o r)spe c tr ain which the c orr elatio nbetw e en a
c arbon a ndits attachedpr oto n(s)is displayed. W ith the s ete chniques, let
'
sbeginthe
jou r n eythr o ugh tim e a nd the str ategle S u sed for str u ctur edete r mination･
2.1.1 Se squite rpe n oids
T his gr o up ofc o mpo u nd is a ctiv epn n cipalof s o m etraditional m edicinalpla nts
of T haila nd. Thedistri butio n of s e squ lter pen Oids o c c un ng lntheform s of alc ohol or
la cto n eis available abundantlyin the fa milie sCo mpo sit a e, M agn olia c e a e a nd
Aristolo cbia c e a e.
i. GR A NGEA MA D E R ASPATAN A(1)
Gra nge a A da n s o n,in the subtribeGr a ngein a e ofbit)e Aste re a e(Co mpo sitae),
is age n u s of s ube re cto rpr o state a nu al herbs(2)･ Fo u rte e n spe cie s of Gr a nge a ar e
fo u nd in tr opic al a nd s ubtr opic al Asia andA fric a(3,4)･ Gr a nge a m ade r a spata n a
Poir･
,
kn o w nlo c ally as
‖P haya a- m utti,
‥
isthe only spe cie sfわu nd widely a nd u s ed
m edicinally thro ugho ut Thaila nd(4). T his spe cie sis utilized in m a ny c ohntrie sfo r
m edicinalpurpo s e s･ Thele a v e s ar e u sed a a stom achic, a s edativ e, a c a rmin ativ e, a n
e m m enagogu e, and an anti natule nt(5)･ T heplantis claim ed to facilit?te the retur n
of m e n s e s afte rparturition ifthedelaylS a c c ompanied byabdo min ala nd kidn ey pal m
●
(6). In Thaila nd, the wholeplanthasbe e n u s ed in fblkloric m edicin e a s abitter
tonic o r a c a rmin ativ e a nd fortr e atm e nt of natule n c e anddia rrhe a(7). Previo u s
r eportsha v eindic atedthe pr e s e n c e ofthefolo w l ng C O mpO u ndsinthis spe cie s :the
dite rpene s(-)-ha,dwickiic a cid, ent-2β- hydr o xy-1 5, 1占- epoxy-3, 13(1 6), 14-
clerodatrie n e-18- oic a cid, and strictic a cid, the steroids cho nd rillaterol a nd
2 5
8-il CetOXyPe ntildec a-1,9,14
-tl･ie n-4,6-diyn e (8-10)･ T his is to repol = he stl
●
tlCttll･e
elu cidatinll O= 1l
･
ee SeSqU ltel
･
penela ctolle Sil-Cludillg a n ew
e udes m al-Glideis olated
fro mG. m adel･aSPata na･
The e xb･actio n alld is olatiol 川fthl
･
e e C OTTIPOl-e nLsfl
･
O m the wl-(-1e plant of G･
捕(1(le]･(tsl,(ttan(" Irede sc ribed il=he Expe ril
nental, ilndthe stl
･
u Ctu l
･
edetel･1--in ati()1-Of
these co mpounds wi ll bediscus sed in the o
l
･del･il - hichthey w er e elLued fl
･
Om aSi
gelc oltl mn･ Co mpound
.I w as a C Olorle ss olidwhich exhibited il-its eim s apal
･
e nt
je n at ”/z232(C15H20 2)a nd abasepeakat217,[M
- Me]＋･ An il
･
abs ol･Ptio n at1767
cm
-1 s ugge stedthe prese nc e ofa n α
- m ethylen e-y-lacton e moiety, and this wとu
14
,#
15
6
7 ンR
Ha
# 3 H b H O
一 , #
一 O H
1 R= H J
2 R= OH
c onfir med bythe
lH- n m rspe ctru m ofthe s ubstanc e･ Thelatte r spectl
･
u m w a sthe
sa m e as thilt repo rted pl
･
e Vio uslyfor(-)i
-
rullal-01ide(ll) ald e stablished that 1 is
this kno wn et-desm al-01ide･ IllTab一e 1 is the l･ePOrt Of the 4 0() M Hz IH - nlnl
･
spe ctl
-
um Of 1[pl
●
e viotlS SPe Ctra W ere recorded at60 M Hz(11)]for c o mpalis o nwith
the l･elated co mpol e ntS 2 a nd 3･ T he
13c spectl
･
u m ofl has not been l･ePOrted
pre viot-slyilnd is l
･
e C Orded in Table2･ Fr ullanolideisthe allergel-ic c omponent of il
liv el'w Ol't(1 2), a nd its le v ol
'
OtatOl･ye n alltio m e rhEtSbeenis olated pre vio u slyfl
･
O m
Fl･ul[〟ni(Ita m aT･is ciwhileits dextro r otatolγ fol
･
m has･ be e nrepol
･
tedtobepl
･
e S e ntin
Fn Jllanja dilatata(ll)■･ The stru ctu re of 1 hasbe e n c ollfil･m ed bysynthe sis(13). ･
The se c ond c ompo n ent w as a s olidwho s eelem ental analysts and eim s
(pal
●
ellt peak at ”/i 248) w ereconsistel-t Withthe m ole c ulal･ fol･ m ula C15H2003.
Theil' spe ctl
-
tlm S ugge stedthe pres e nce of al一 α- m etllylelle-Y-1a ctone (17 72, 1655)
と11d ahydl
.
O Xylgroup(3620cl-I
-1)･ T he lH- n m l･ spectru m ()f 2(Table I) wa s
similar to that of 1al-d suggestedLthe c o mpotll-d po s s e ss ed a e u 〔leslna1101ide
c arb(-1- Skelet on ･ A singlet fol
･ the H-6 resolla n C ee stablished that the hydl
･
O Xyl
gro叩 ulu St be atta ched to C-7 a nd s ugge sted that
■
2 w as (-) -7α - hydl
･
O Xyl-
rl仙 11-Olide･ The bと1Se Peak at mj(i233 illthe eil耶 Of 2il-dic ated lo ss ofa m ethyl
grmlP Wit川 )l
･
m ati( 川 orthe stabiliz ed tertial･y a-1ylic rl
･
agm el-tSho wnin Figul
･
e l･
The LSam e type OF fl
･
agm entalso waspl
･
Oduc ed fl･O m 1(川/z217)al-d appe a rsto be
2 6
diagno stic of the A
4･5- u n s aturated e ude s m a n e s･ A fte rthein v e stlgatio n of 2 ha s
c o mpleted, a paper ata c onfere nc ede sclibedthe is ola ti()1-Ofthe s at--e C ol-1PO u nd
fl･OITISphae ranth･lLSin(1icLLS(14). A re c eltPublic atiollbyall Othergro upa一so l
･
ePO1 ed
the isolation of1 2 fr oITi s. in(licu,.- al一(I c o nfil･ m edtlle StruCttll･e by an X - l
･
ay
cl
･
ySta11ogl
･
aphic study of a de riv ative (15)･ T hes elatterinvestigators rep(n
'ted 2
w a s an oil, while w eha v eis olated itin crystallillerOl
-
m とuld o u l● optic al r otatiollis
s om e whathighel
･
nO do ubt thatco mpotlnds al
･
eidentic al
,
buta s ot汀 13c as slgl-1Tle ntS
differ substa ntially from tho s e r eported pl
●
e Vio u sly(15), o ul
●
a sSign m erltS とI re
pl
･
e S e nted in Table 2･ Co mparis ons withthe
13c spectra of 甘 and 3 w er e of
considel･able a ssitanc ein makingthe s e a ssign ments.
＋
l
/3
′OH
0
l
Figllr el･ Structul
･
e Ofthebas epeakatr
･
Tl/z 233 from eil--S Of 2･
The third and m o stpolar c ompo n e nt w a sa highel
･
m elting s olidwho se
a c ctll
･
ate m as s W a s C O n Siste t with the m ole c ulaL･ fol･ m ulaC15H2204. In the eim s of
3
,
afr agm e nt at m/z 25 1,【M - M e]', sugge stedthis compon e nt was als oa A
4
,
5
-
e ude s m ane (se e dis c u ssion of 2)and the ”/z248 fl
･
agm e nt,[M -I
-I20]＋,indicated
the c ompo u nd u ndel
･
W ent afa cile dehydration r ea ction･ Tn theil
l
SpeCtl
･
u m Of3, the
abs ol･Pt10n at177 1c m
-1indic ated a y-1a cto n efu nction, but the absenc e of a ny
abs o rptlO n betw e e n3000
-3 100c m-1 suggested an α - m ethyl l
l
ather tha n an α -
m ethyle n egl
･
O tlP W asPre S ent･ A ls o, the stl
･
O nger absol
･
ptlOn abo ve 36OOc m
-1 a s
c oITIPared with 2indic ated the additonal oxy gen ato min 3 w a spl
･
eSe nta S a S e C O n(I
hydl
･
O Xylgl
･
O uP･ T he abs orption a t10 07c m
-1 sug ge stedthishydro xyl gro up w a s
s e c o ndary andallylic(c alct､lated v alu e abotltlot()c皿
-1)(16);tl-しIS,it w a spla ced ()1-
c-3. T he lH- a nd1 3c-spectr a of 3(Table s 1 a nd 2, I
.
e SPe Ctiv ely)c onfil
'
m edthe
s ugge stio n s abo v e･ Inpartic ular,the 3
-proto nado t-ble at l･21 inthe
lH sp9Ctrllm
e stablished the pre s ence ofthe C
-13m ethylgl
･
OuPS, al-(I thetl
･ipletat4･0()ppm w as
a s slgledto the c al
･b inyl pl
･
OtO n atC-3･ Withrega rdtothe
13cspe ctl
･
u m
･
it w a s
established pr e vio u sly (17) that a hydl
･
OXyl gl
･
OuP Pl
●
Odt.c ed i､ PTO n O unC ed
do w llfieldshift(abo ut 40ppm) ofthe c al
･bol-tO Which itis attached(α effect), Lt
s m all do wnfieldshift(5-10ppln)oftheドc L11
･bo n
,
and an upfieldshift(afew ppm)
of theγc arbo1.
･ In the 13c spe ctru m of 3(T乙Ible 2)the C-3 l
･
e S OnanC eis shifted
dow nfield by36.2ppm l
･
elativeto C-3 il-2, C -2(theγcと11
･b(-1-)isshifteddow l-field by
7.0p prn, and C-1(the † carbo n) is shifted upfield by3･2ppl--･ T htlS, these
27
a ssign m e nts COilfirm the plac em ent ofthes e
c ond hydr oxylgr oup lI- 3 rat C
-3 a nd
呈Isoindic atetlle13c 乙ISSlgnm el-tS for 1,2 and 3al
･
e il-te l･ -allyc onsistent･ Fit-ally, lt
w a sn ec e s sa ryto e stablishthe ste re o che mistry of t
he 13- Me gl
･
O uPS al-dthe 3- O H
i:u u etio n(as s umingthat the ste re o che mit.7 0f allothe r substitu e nts isthe sa me a s
in 2). A detailed 13cl- mr Study ofe udes m a山01ides sl-o w ed thataβ
- m ethyl
gro up atc
-13 in a cis-ftlSed†1ac tone res on ated at9･6 while al- α
- m ethylgl
･
OuP ll-
the s a m e moiety appe al
･
ed at14･9 ppm (18)･ In 3, the 13
- Me ap peal
.
S at7･3 ppm ,
whichstronglysuggestsitisil川 βco nfigt-ratiol-, andthe additiol-alLIPfieldshiftof 2･3
ppm (7.3 vs. 9.6)is catlS ed bythey effectofthe7
-hydroxy substitu e nt･ T he3- O H
grotlP W a s aS Sig･-edthe α c ol,?figu rat.
iol ald the c al●binyl pl
■
OtO n the βpo sitio n
(psetldo-eqtlatOrial) be c aus e of the equ al c ouplilgS(tl
'iple r, J = 3 Hz)orthe
latterwiththeH12pl
･
OtOllS. The chemic al shift of H-3(4･00ppm)alld its c oupling
c onstants al
･
e vel
･
y Si‡--ilarto thos el
･
ePOl
･
ted fo rtw o e ude sl--al-Olides il- Whicl= he
3TO H fu nction w a s als o a岳signed the α c o nfigu l
●
atioll(19,20)･ Thus, c o mponent3
is a pre viously un reported et-desm ariolide that w ehav egiv e nthe ll am e(＋)-
grangolide.
(＋F R U L L A N O LID E[1]- Mp70-72
o
[1it.(12)mp77
o
];【α]24D-1l o
o
(C H C13)
Flit.(12) 【o1]D-113o(C H C13)];ir t)m ;LX(C C14)1767, 1264, 114 2, 940c m-1;1H n ml･
see Tablel･
,
13cn mr se e Table 2; eim s n7/I (l･el. int.)[M]＋ 232(16), 217(100),
171(21).
(-)-7 d-IY D R O X Y F R U L L A N O LID E[2ト Mp 69-71
o
[lit.(14)59-60
o
,(15)
oil];[α】24D-76
Q
(c = 1･O9, C HC13)【lit.(15)[α]24D-57
o
(c = O.43,CrIC13)];ir vm a.A
(C C14) 3620,3010, 2933, 1772, 1655, 1142, 956 c m-1; 1H n m l･ s e eTable 1;
13c n m rse e Table 2; eim s m/I(r el. int.)[M]' 248(19), 23(100),230(8),178
(18)･ Calcd for,C15H20031, C72.55, H8.12;fo u nd C 72.33, H8.30.
( 叶11α, 13- DIHYD R O-3α ,7α - D I HY D R O X Y F RUL L AN O L I D E[(＋)-
G R A NGO LIDE】【3卜 M P 135-139o[α】24D ＋12o(c = 2.7 6,C H C13);il･ Vl na X(C H C13)
3620･2940･1771, 007, ()7 0cITl
-1;1H nlnl･ se e Table 1; 13c nm l
･
See Table 2;
eim s n7/i(l'el･int･)【M]十 266(58),251(27), 248(53), 164(76),123(100);lll･ m S m/z
[M]＋ 266･1516(c alcd fo rC15H2204, 266.1518).
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TA別巴 1 lH - N mrSpe ctra of 1,2 a nd 3a
Pl･OtO n
Co mpo u nd
1 2 3
1α 1.35td(13.2,3.3) 1.40 m 1.69t(14.0)
1β
2α
1
.
43td(13.2, 3.5) 1.451n 1.77 brd(14.O)
1
.62In 1.65m 2.O m
2β
3α
1.82m
2.09 brd
1.83m
2.12m
2.O m
4
.00t(3.0)3β 2.llm 2.12m
6 5.27 d(5.9) 5.00s
1.68m
4.89s
1.36 brd(13.0)
7 2.95 dt(10.0, 5.9)
8cx, 1.70m
8β
9α
1.65 m 1.99td(1 3.2, 3.6) 1.54t(13.0)
1.27 dd(13.2,12.3,
4.4)
1.48 dt(13.2, 3.9)
5.58 d(1.0)
1.49td(1 3.2,3.1) 1.52m
9β
ll
1.68m
5.81 s
1.72m
2.79q(7.2)
13α 1.21 3 日d(7.2)
1.04s
13β 6.16 d(1.0) 6.27 s
14 1.0 8s 1.09s
15 1.76s 1.78s 1.96s
O H 2.30br s 2.65 br s
Co upling c on stm ts areil-ParedleS eSin hrtz･
Table2 13c- Nm rSpe ctr a ofl, 2 and3
a
Carbon
Compolllld
1 2 3
1
,
3 9･1(＋) 3 8.8(＋) 35.6(＋)
2 1 8.2(＋) 1 8.2(＋) 25.2(＋)
3 33.1(＋) 33.1(＋) 69 3(＋)
4 1 38.5(＋) 140.5(＋) 140.5(＋)
5 1 28.5(＋) 1 26.8(＋) 131.5(＋)
6 75.9(-) 81.4(-) 80.5(-)
`
7 41.2(-) 76.0(＋) 77.3･(＋)
8 25.0(＋) 31.5(＋) 28.5(＋)
9 37.9(＋) 34.9(＋) 34.9(＋)
10 3 2.6(＋) 32.7(＋) 31.6(＋)
ll 142.3(＋) 144.7(＋) 48.6(＋)
12 1 70.9(＋) 169.1(＋) 177.0(＋)
13 1 20..1(＋)
121.0(＋) 7.3(-)-
14 25.8(-) 26,1(-) 24.2(-)
1 5 19.3(-) 19.4(-) 1 7.7(-)
chemicalshifts ar ein ppm f
t
r o mT M S;solv entforl a nd 2w asCDCL3;S OIvellL for3 w as Me2C O
-d6
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ii E U PA T O R IU MA D E N OP H O R U M(2 1)
EIEI”tO rium ade n･opho ,
･
L”nSpreng･(Co mp
'
o sita e), Sap m a n,is native t('the
chiang Mai Pr ovince ofThailalld, al-d is claim
ed to be u seft-1 in tr aditi()nat T hai
m edicine. Recently, the bil o minal nalTle fol
･
tl-is planthasbe et- Changed to
Age7
1
〃1t
･
7Z a〟rle n oI'lM a(Sprel-g･) R･ Ki.-galldI-1･ Robi.-s on (22). Acco rd
il-g t(- A
Ge ographic al Atla sof Wol
･1d We eds, the Age7
･
at[
'
n a aden opho 7
･
a(Spreng･)lR･ King
and H. Robil-S Ollis syl-O nym OuS With Eupato rilL m ade n oph
･o r u mSpr eng (23)･
pr eviot-sphytocllemicalstudyon thisplal-trePO l
'
tedtheis'lation(24)ofa c adin ane-
type sesqt-iterpel. e 9
- o X o agel
･
aPhoro ne (5), which w a s als o obtail-a(1togethel
･
with its epim el
･ 6 fl･O mEIEP,]tO 7
･il[ m･tf･aPeZOi{1eu m Ku nth(25), s ubs e(1ue ntlyl
'
eu a med
a sAgel
･
atinaf'･apezoidea(Ktl nth)R･ Kingand H･ Robin s o n･
14 H
4
3
5
2
6
H
[j
9
10
I
- ー iミミ
7 8
■■
■
■
■■ l
′■
.
-
,
I11
15
/
ー
ー 13
12
1 5 4
5
2
H
6
白
1 2
5 10- H α
6 10-HP
0
9
H
1 3
1 4
7
10
ll
W e repol
●t he re ontheis olatio n a ndstru ctu l･e elucidatio n ofetlPatO r e n O n e(4),
thefirstl･epre S el-tativ e of a n e wbicyclic se squltell)ene Skeleto n, which w a s obtain ed
by chr o m atographic separatio n of the petroletl m ethel
･
s oluble pa rtofthe etha n olic
extl
･
a じt()fthe wl-()1eplalltOf El/PatO 7
･
t
'
l･I m aden opjM
･
ll)
`
n･ ･ M as s spectl
･
0 1-1etl
･ic a n alysIS
ofeupato rel10 n e(4),mp66-67
oC
,[α】D＋72.20(MeO H,c1.3),indic ated a lllOle c ulal
･iol
ilt”/i234, c(汀l
･
e叩O ndingto an ele m el-talc o mpo sitiol-C15H2202･ Intel-S e absoIPtlO nS
in the U V(MeO H)spectru m at 九m a x242n m (log E3.8 6)and illthe IR(K Br)
spec加 m at 叫nax17 25,171O, a nd 1605cm
-1s uggestedthepre se nc e of bothsatur ated
illd α
,β- u n s atul.ated ketol-ic gr o ups･ The lH N M Rspe ctl･uln Or etlPatOl即 One,
obtained in C D C13(Table3),indicatedthepr es el Ce Oral-Olefinichydl
-
ogen(86.35, d,
J = 1
･5 Hz),bothauylic(81･73, A, J = 1.5 Hz)a nd aliphatic(8i.02, d, J = 6.4Hz)
m ethyl gl
●
OuPS, ald a nis opropylgl
･
Oup(80.88, d, J = 6.'l Hz;I.08, d, J = 6.1 I-lz;
2･()0
･ m). Tw ogemin allyc otlPled血etllylel-a gro ups(82.08, 2.20, Jge m = 8.8 Hz
･
,
ald 2.54,2.指1, Jgem 去 16.6 Hz) w el･e als o obs el･ved il一the n101ecule.
3 0
Fl･O m the stn lCtu r al ele m e ntsfo u nd, tw otypes of bicyclic s esqulte l
･
Pe u e
stl･uCttu
･
e S C O uld be propo s ed for etlPa tOl
･
enOn e; either a con〔1ellSeしI cyclopelltiln O ne -
cyloheptel-On eStructur e(4)or a cadil-ene Skelet(-I-C OmPriseLlofと1 CyClohexan o n e al-d a
cyclohexel-OI-e u l-it･ Tw ois om el
･ic se sqt-1tel
･
pene S WiththelLlttel
･
Skeleton
,
cadil-lil- e S
5 and 6, ha v e all
.
e ady bee nis olated fl
'
O m EltP(LtOl
･ilLln･ tl･(JPeZ()i(lLL m Ku nth(sym.
A den ophoratrape zoide (I(Kunth)R. King al-d H. Robins on), と11-dtl- eil
-
Stl
･
uCtul
.
e Sha v e
been e stablished by a c ombin ation ofspectl
･
O S C OPIC an LIche111icalcoITelatiol一Studies,
togethel
･ with X-l･ay analysis Ofa del
･iv ative･ TherRandlilL”d13c NM Rspec[ml
data ofetlPiltOrenO n ediffe ril- 1-um erO tlS W aysfl
･
Om the col･re SPOndingl
･
ePOl
'
ted value s
f
'
or c adinall eS 5and 6. Tle highe st w av ellt1111berfol
･
C ill
◆bo nyl absorptlOl-il=heIR
spe ctrtl mOf 5and6is170 0
-17 05cm -1 v ersu s1275cu rlfoi一 euPa t Ol
･
enOl- e･ The ll･7
N M Rspectn lmin C D C13Of6exhibits thl
･
e e O Vel
･1appmg m ethylgl
.
OOPS atO･90 a nd a
fotlrth m ethylgr o叩 at I.60, whe rea sthe col
.
I
-
eSPOllding v と1ue s ofeupato l
‾
enOne i11
､
e
o.8 8, 1.0 2, 1.08, a nd 1.7 3. Tn the
13C N M Rspe ctnun of 5, tw odoublets all(1
t w otriplets w e r erepol ed at45･2, 50･3 a nd 23･ , 33･3, l
･
e SpeCtiv ely･ T he
13c N M R
spe ctl
･
u m Ofe tlPatOre nO n e,ho w e ve r,sho w stw o doublets at28･1 and 39･24and t w o
tl
･iplets at41･04a nd 45･80･ T he r epol
･
ted αD v alu e sfol･ Cadina n e s5 and6are 十156
o
a nd ＋7 2･2o,l
･
e SPe Ctiv ely, whel
･
e aSthe αD v alue ofe upatorel-01-ais 十72･2
o
･
on thebasis of the abo v elistedspectl
･
O SC OPICdiffel
･
enC e S, W epeL
･
Ceivedthat
eupatol
･
enOl- ac ouldnotbe cha ra cte riz ed bya c adinal-a Stl
･
u Ctul
･
e Suchas5 or6, whe re
stl･u Ctu re eltlCidationhad be e nper o mled byreliable che mic al deriv atizatiol-and X
-1
･
とIy
cl
･
yStallogl
･
aPhy(25). Thel
･
efor e,fl
･
Om the struCtu mlele mentspre se nt andthe c o upling
pattel
･
l10fthehbm ontlCle al･ C O SYspectru m(m e a st-1
'
ed eithel◆il一C D C 13Orinp yri dill e
-
d5), a nd u11S atul
･
ated az ule l-e Skeleton w a s s ugge sted fol
.
e しIPat Ol
●
e 11011e ･ T hepl
ー
e S ellCe
ofafiv e- m e mbel･edl･ingketo n e e xplainsthehigher w a v e n u mbel
･
c al
･bo nylabsol
･
Ptl Olmf
e upato re n one than that of c adinane s5 a nd 6･ Optim tl m l
･
e S Olution ofthelH N M R
signals w a s achie v ed in pyri dil-e
-d5a ndin C DC13, With C6D6 yielding nil-iln al slgl- al
dispersio n(Table 3). ThelHl H C OSYspe ctl
.
u milldic ated alol-g-I
.
ange CO uPling
betw e e l川 1e allylic m etllylproto n s(8l
､
･73)al-(1tl-e vil-ylI-ydl
.
()gel-トH(6･35), whicll
its elfw asc oupledtothe a n ellatedlnethil-a, 2
-tl(83･22)I From the l
･
elativ elys m all
(>4 Hz)c o uplingbetw e e n2- H and 6
- H(82･28)a cisjt川 Ctio l- bet we el-thefiv e- al-d
s evelトm e mbel･edlings w a sindic ated. A,I aLlditol- als m allc ouplilg(>1 Hz), obser ve LI
ol-1yintheC O S Yspectrum fo rthe2
- H signal with 3 胡at the62･(15,indic atedthe neLl
･r
90o tol･Sion anglebetw e e nthe s etw ()hydl
･
Ogen S･ Cons equently, the orie ntatio n ofthe
m ethylgl
･
O uP at C
-3 WLISdedu c edto be tl- as am e a sthat ofthe hydl
･
Oge n S ntthe
a n ellatioll po sitions (2- ” a nd 6- H)･ T he 8
- H2 1-1ethylel-a Pr oto ns Sho wed a
chal･a Ctelistic c oupling patte rn;t--a sigl-alat82･()3 WLIS a 〔Ioubletof
doub一ets
,
whilethg
geminallyco upledsignalat 82･20w a s adoublet,sil-C e O n
ly o l- aOfthes etw o signと1ls
31
shows c oupling with 7
- ”(82･05)･ Theddpair of 5- H2at82･54a nd 2･81,rho w ever,
sho w s stl･O ngge min alc o叩Iing, a nd bothsign als a re c o
upled withthe r e s o n a n c efo l
･ 6･
H at82.28.
The relativ e stere o che mistry ofthe s ubstitu e nts a s w ellas c el
･tain
c o nform a tional fe atul
.
e S Of 4w el
･
e
･ further e stablished by N O Be xpel
.im e nts.
Irr adiatio n of the allylic 2- H at 83･22e nhan c ed the C
-3 m ethyla nd 61H m ethine
signals,thel
･
ebysuppo rtlngthe cis orie ntation ofthe sethr e e s ubstitu e nts･ No N OB
e nha n c e mentcould be e xpe cte cl betw eenthe allylichydr oge n a nd the m ethylgr o upln
the case of c adin a n e s5 a nd6 dyeto the equ ato rialpo sitio n ofthe m ethylgr o up.
IITadia tio n of トHat86 35resul
'
ted in areain cr e a s es at82.05(3- H)and81.73(10-
C H3),butn oN O Beffe ct wa s obs erved betw e e n1- H a nd 3-C H3. Separ ate il
.
r adiatio ns
of the tw o ddsign als of 5- H2 e stablishedthe ste reotopic al n atu l
.
a Ofthe tw o
no nequ lValent hydl
･
Oge nS / Inthe altern ativ e c adin a n e stl
'
uture n ON O B inter a ction
could be e xpected betwe entheis opr opyl■methyl group and any ofthe m ethyle n e
pr otons, ass u mlngthatin thethe rm odyn a mic ally preferl
'
edco nfolln atio ntheis opr opyl
gr()upisequato rial. Irradiatio n of the signalat 82.81re s ulted in a n al
･
e ain c1･e aS efo r
theis opr･opyl m ethylgr oups, butirr adiatio n of the sign alat82.54 didn otr e s ultin a ny
N O Beffe ctsbeingobs e rved.
Ful･ther evide n c efo rthe u n ustlalc arbo nfra mew ork a nd substitutio n pattern
of e upatol
.
e n O ne (4)c a m efro m s ele ctiv eIN E P T(26)ex perim e nts, which als o
permittedthe u n a mbigu ous a ssign m e nt Of the 13c N M Rspe ctl
･
u m･ T he A PT
号Pe Ctr u m Of 4sho wed fo ur m ethyl( 815.45, 19.97, 20.28, a nd 20.93), tw o
m ethyle n e(84 l･04a nd 4 2･18, six m eth in e( 8 28.10, 31.78, 39.24, 42.18,
63･90
, a nd 146･89), a nd thre equ ate r n ary c arbo ns(813 6.00, 198.10, a nd 2 12.87),
of whichthelatter tw o c ould be a sign ed a s c arbonylc arbo n s. In
･
adiatio n of lO-
C H3 l
･
e sultedin e nha n c e ments of8198･10and 146･8 9, whichc o uld be as sign eda s
C-9 a nd C-1
,
re spectively, and irr adiation of the isopropylm ethylgro up enhanced
the aliphatic m ethin e(C-7)at828.10. Magn etiz atio ntra nsfer via irr adiatio n ｡f 2- H
with 3J I 6 Hz c ( mfil･ m ed.the positio n ofthe c a rbo nyl fu n ctio nin thefive-
m e mbel･edringle adingto e nha n c e m e nts at8212･87(C-4),136.00(C-10), 41.04(C-
5)- and 28･lO(C-7)I Finally,irradiatio nof1- ” e nha nced C-白at 8198.10
,
the reby,
c( mfin ningthe cal
･bo nylpla c em entinthe seve n- m e mbered ring, C-3 at863.90, C-6
at839･24, and C-15at 815･45(Figu re2)･ The a ssign m e nts fo r the proto n ated
ca rbo n s obtail-ed fOln tl-a selective IN EPT e xperim e nts wer efullyin agree ment
withtheⅠ1 E T CORspe ctr uln Ofeupato re n o n e(4), a ndthe colnPlete as sign m e nts ar e
show ninTable3.
3 2
Ull ike s atu r ated keto n e s o ris olated olefin s, α ,β-tl n S aturated ketoIle S a re
l
･
ega rded a s alCla ss of inhel
.
e ntly dis symlTntl
-ic chro m ophore s (27,28),
c o n s声qu ently, lュo S e cto r
abs olute c olfigu r atiol1 0f
(R band, 320-350n m)
enolle S, ho w ever, have
rule s w el. applic ablefo l
.
the detel. min ation of the
the chiralc e nte rs ofeupatorel10Ile. T he slgllS Ofthe n n-て
*
a nd て- て* (K band, 220- 260n m)tl･an Sitions of trans⊥
be e n c ol･1･e ated with the s e ns e of helicity for the
dissymm etl
･ic ty pechr o m ophore･ T hu s, the R band ispo sitive and the K ba nd
is negativ einthe c a s e whe r ethehelicityofthe chr om opho reis skew ed in aleft
-handed
helix, they a reQPPO Site whe nthe chro m opho rehelicity is rightha nded (29,30)･
sin c e eupatore n o n e(4)exhibiteda C Dspe ctruIn Cha racteristicfo r thepr e s e n c e of a
l
･ight-ha nded helicity ofthe tra m s
- enone chr o m ophol
･
e
,
the abs olute co nfigu l
･
ation
of the atta ched C-2 chir alityc ellte r W a s established a sS･ Experim ent ally, the C D
v alu e sin m ethanol w el･e[0]＋ 215Oa nd -840at248and 300n m , re spectiv ely･ On
this basis, a nda c c o rdilgtOthepn or determination ofthe relative stericpo sitiol-S Of
2- H
,
6- H
,
3- CⅠi3, a nd 7- C H3,the abs olute c o nfiguratio n s ofthe ste r e o c e nt rs of 4are
pr opo s ed a s2 S, 3 S, 6 S, a nd7R･
It sho uld be n otedthat th巳 repO rted
lH N M R data of one ofthe c adin ane s
isolated pr e vio u sly (24) clo s ely r e s e mbled those of e upato r e n o n e(4)･
unfol･tunately, n oIHJH C O S Ym e a s urem ents or
13c N M R data al･e a v ailablefol･ this
c o mpo und, which mightestablishthe relatio n shipbetw e en this sesqulte rpene ald
e upatoreno n e(4)orthepo ssibleide ntityofthetw o c ompou nds･
Eupato re n on e (4) ha ving the follo wing physic al a nd spectl
'
OSCOPic
prope rtie s : mp66
-67oC;[α】D＋72･2
o
.(MeOH,c l･3);U V(MeO H)Lm a x(loge)24 2
(3.86)n m･,IR(KBr) ℃ m a x1725,1710, a也d1605cm
- 1; 1H N MR, s e eTable3;13
1
C
N M R
,
s e eTable3; m ass spe ctru m, m/I(rel inte n sity)23 4(M
'
,
22), 23 2(6), 216
(10), 192(41), 117(6), 164(9),150(45), 136(84), 121(28), 109(24), 69(10()),
55(26);C D(MeOtI)[0]24 8＋2150;[0]30 -840･
33
10
1
10- Me
21
I
l
トH
○ と且
l‡
!
l
200 150 100
A
50 ○
Figu re2 A P Tal-ds elec tiv eIN E P Tspectra ofettpatol
･
e n Ol e(4).
34
甘ab!e3
1H and13c N MR Assign m elltS OfE叩 atOl
･
e n O n e(4)
I‖A lHb lHC 13c呈L
6 3 5(d,1.5)
3.2 2(d dd, 4.6. 4.0,2･2)
2.05(1n)
5a 2.54(dd, 1 6.6,13.4)
5b 2.81(dd, 8.8, 4.2)
6 2.2 8(m)
7 2.05(m)
8a 2.0 8(d d, 8.8,4 .2)
8b 2.20(a,8.8)
1 0
11 2.00(m)
12 0.88
*
(d, 6.1)
13 I.0 8
*
(d, 山)
14 1.0 2(d, 6.4)
15 1.7 3(d,I.5)
6.27(d, I.5)
3.15(a d d, 4.8, 4.0, 2 3)
2.15 (m)
2.5 3(d d, 1 6.4, 4.4)
2.8 3(d d, 1 6.4, 3.7)
2.1 7(1n)
l.9 4(m)
2.14(d d, 9.2, 4.2)
2.1 9(d, 9.2)
I.98(孤)
o.89
*
(a, 6.3)
1.0 3
*
(a, 6 3)
0.87(d, 占.5)
1.7 7(d d, 2.0, 1.4
6.24(A, 1.5) 1 4 6.8 9
2.60(nl) 41.1 8
1.70(m) 6 3.90
2 1 2.8 7
2.0 1(dd, 1 6.6, 4 .6) 4 1.0 4
2.53(dcl, 1 6.6. 3.8)
1.65(1n) 3 9.2 4
I.87(ll1) 2 8.1 0
I.8 3＋(l)rd, 9-0) 4 5.8 0
1.93
＋(I) rd, 9.0)
1 9 8.1 0
1 36.00
l.58(ln)
o.7 5
*
(d, 6.4)
o
.77
*
(d, 6.4)
0.57(d, 6.2)
1.69(d, 1.5)
3 1.78
1 9.97
*
2 0.2 8
*
2 0.9 3
15.45
aRe c orded il-CDC13･ ･
bRec orded in pyri din e-d6･
cRec orded in C6D6.
*
7十 Assigl-1n e nls m aybe
il､terCh之Inged;pr ot?n chemicalshifts are reportedatv alu es(ppm)rr')lnil-ter【-al T M Sat300 M H Z･
Carbo n che mic alshifts ar e r eportedas v alu es(ppm)at90･8 M Hz･
iii P A R A MIC H E L IA B A IL L O NZ(31,5 2)
The ge mlS Paramichelia Huin the fa mily Magnolia c e a e
･ha sthre e specie s
distribtlted in s o uth a nd s o tlhe ast As ia (32). This genu sis v ery similal
.
tO that of
M ichelE
'
a L. il一bothe xtern al fe atu re s and･.ethnoITl 巳dicalpl
･
OPel
l
ties･ Pa l･〟fTliche/i(I
baillonji(Pie rl
･
e)Hu [synonym o tlS With Magn oli(ib{JL
'
llo m
'
L
'
Pie rl'e, ML
'
L
'helt
.
a bail]o)u
'
E
'
(pie re)Fin. a nd Gagnep. , A'
･
om a(Je n (ll･O f- 1” ngO C[”
･
J” m (King)Cl
.
aib･
,
alld A･
bu L
'
llo nii(Pie rre r) Craib.]isthe onlyspecie sfo u nd il- 0･
'
tl-er nThi､ilal-da nd iskl-(-W n
as
‥
cha mpipa
‖
(33,34)･ Tl-ebitt erbal
･k oftl-ispl托1-thLISbee n uテed bythe n ativ
es と1S
a stim u･lant,febl
･iftlge(35), and as stlbstitute rol
一
ChampとICa bark(MIcj,e[L
'
,I C/m m]”L
･
'L
L
.). A de c octiol ” f the bark of M. ch･aml” C(Ihasbe er -s ad as af
'
ebrifuge, a s a
prote ctiv e medicin efor motl-el
･
S after chil( bil･tll (35,36), 叫 il- Il-di且 fo rtl-e
tre atm e nt ofabdominal tu m ors (37). Thel
･
e have been l” PI
･
eVio us I.ePOl
'tS Of
'
35
phyto chemical studie s o n any part of P･ l”
illonii,a nd in th is al
･
ticle, the stru cttll
･
al
elucidatio n ofsix c onsitu ents ofthe barkofthisplant
hasbe ell rePOrted･
c hrblT mtOgr aphic pul
･ific ation of the alcoholic extl
･
aCt Of P･ baillo lu
'
i･ as
des cl･ibed in the Experim elltalse ctio n, pl
･
OVided the six c o mponel-tS tO be
disc us s ed. Examinatioll ()f the spectl
･
O SCOPIC data al-dthe optlC alrotatiol- Of of 7
established cle arly thatthisle astpolal
･
C OmPO n e nt W a s(-)-dihydl
･
OParthenolide･T he
4OO M Hz IH- n mr spectr u m of 7 is r epol
･
te.din Table 4 a spl
･
eviously (”1ylow
,esohltion spe ctra withfe wproto n as signm ents r epol
･
ted (38･39)･ T he 13c
spectlllln Of 7 isr epolted forthe fil
･
St tim eillTable5･ (-)- DihydL
･
OPal
l
then olide ha s
be ellis o一ated pl
･
e Vio u sly fr o mM ichelia la fulgin o s{L(40), Mich･elia c'”nlu
.
e S S a
(39), and Amb7
･
O Sia a t･ e misilfolia L.(41)･ Similal
･
y, c o mponent8 w as sho w nto be
(＋pa lthenolide on the basis ofspectl
･
O S C OPic comparis on s with litel
-
atul'e data･ T he
200 M HzIHa ssign m e nts (4 2)fol
･ 8 are included in Table 4 fol
-
C()Ⅰ叩 a ris o n with
7 and 9 a nd in afo otno te w erepol
･
tadditional assign me nts Obtain ed fro m o ul
･
40 0 M Hz spectrum a nd a n
lHJH 2D- C O S Yexpel
･im e nt･ The pl
･
eviotlSlyr epol
･
ted
13cspectl
･
u m Of8(43)isin cluded in Table5 fol
.
C O mPa ris on with the spectl
.
a Of 7
and 9,
L
als o. The stl･uCtu l･e a nd c o nfol･ m atio n of 8 w er epre vio u slye stablished
u n a mbigu o u sly by single crystal X
-raya n alysis (44), and the optic al r otatio n
of this c o mponent fr o m P. baillo m
'
i sho w ed that itpo ssess edthe(6 S)abs olute
c o nfiguration a sdepictedin 8(45).
T he thil･d compo l一ent, 9 w a s a c rystallin e s olidalid its eim s(par e ntpeak
m/z513,bas epeak 278)w as c o n siste nt witha c ompou nd co n taillingtw o s e squite rpe-
1 0idullits alldo n enitl'Oge n ato m. Ac cur ate m as sdetelT ninations ofthe pal
'
e nt Pe ak
il ndtw ofmgm ents(”/z278and 264, s e eExpe rim e ntals e ctio n)furthel
･
S uPPOl
.
tedtlle
prese nc eofa nitl
'
Ogen ato m and fl
.
agm entations asindic ated belo w :
278
C14H1 903
H
c H2i-A- c H2 - C1.Hl ,03
264
T he ir spe ctnlm displayeda strong abs o rptiollat177 0(y-1a cto11e)and a w e止 ba nd at
33 65c m - 1(N - ”)･ Both the lH- a lld the 1 3c- n m l･ spe ctl
･
a (Table s4 and 5,
l
'
eSpeCtively)show ed m anysi mi laritiesto the spectraof di
･hydropal
･
thel mlide[7]with
the onlysigllificalt diffel
l
el-C eSbeingin the l
･
egio n of C(1 3). Il一Pal
･ticula l･
, the tw o
pl
.
O tOnS O nC(13)in 9 appeal
･
ed a s an A Bpatte m (J = 13.I Hz)at abo ut3ppm
3 6
withaddito n alsplitting(J = 2.8 Hz), andinthe13c spe ctl
･
u m the che micalshif
-
iof
c(13)(4 6.2p pm)and the atta ched pl
.
OtOl= est(A P T) w el●e, C OnSistent with the
pl
･
eS e nCe Of a I-itrogen ato m o lla m ethylene c al
･bo n･ Assign m en tsfol
･ the pl
･
OtO n S
of 9givenin Table4 w e r eElided by a 2 D
- C O S Yexperim el-t･ Ol= heba sis orthis
spe ctro s c opICinfol---atiol-, W ePl
･
OPO S ethat tl-is co mpon e l-tis tl-e ses 〔1ulterpenOid
alkaloid9, fo mie(I byM icha eladditol Ofa nl m OlliiltO t w o m ole c ule s ofpilllhe n olide･
T he amino m ethyl grotlP at C(ll)is te nta tively assigl-edthe α - configu ration bec atlSe
in the lH - n m rspec trum of 9 in C6H6 S OIve nt,I1(7)叩Peal
-
S a S a W ell-re s olv ed
qtlal
･
tet(J = 8.8 Hz) a s a l
･
eSult oftran s c o叩1ings with FI(6), H(叩), alld H(ll)･
pl･eStlm ably 9 is del
･ived from (-)-pal
.
thel-01ide
,
which has a (6S)- c onfigu l
-
Lltioll
(45), so the sa m e abs olute co nfigtll
･
atio11is as signedt o this ne w alkaloid, w hich w e
hav e cho s el= o c all bispalhe n olidille.
1
､
勺も
4
′∫′
1 4
6
7
㌦
13
､q
§
15
Jo ;
0
ll
7
8 = ll
,
13-dehydro7
JJJJ0
0
少
㌦う2 N H
As c ompon ent 9 is a n e wgel
･
m a Cran Olide derivative･ w e w eI
'
intel･e Sted in deter m ln lng its c onfor mation ins olt-tion uslng
lH - nOe ex pel
･im ents･
Lo w-intensity irr adiatiol ” f a degas sed C D C 13 S Olutio l” f9 a tl･67ppm [the
l
･
e S Onan C efol･ the C(14)m ethylgr o up]c a u s ed an incr eas eintheinte n sity of the
signals fo rH(2β), H(8P), a nd H(9P)of 43, 43, Llnd lO %, 1
`
e SpeCtiv ely･ Il
additon, ilTadia tion ofthe ”(6) res ona n c e at3.86p pm re s ulted in a47and9 %
e nha lC e m e nt OftheH(8P)and C(15)m ethylsignと11s, l
'
e SpeCtively･ Becilu S etheI
.
a W LIS
intel･a Ctio nbetw e e nthe C(15)m ethyl gl
'
?uPa nd Ti(6)bt-t nol-ebetw e en H(
5) a nLI
H(6), the tr a m.y c onfigu ration ofthe C(4){(5)epoxide w as c o llrim ed･ A 2 D
- not
e xperim e nt(N O E SY) (46)co nfil
･
m ed tl-e il-te m Ctiol-S m et-tiol- ed above but als o
l
･
eVe aled a s w e ak cl
･
O S S- peak c ol1
･
elatio n betw e e nthe C(141and C(15) m ethyl
slgnals, thu s indic ati ng the syn l
･
elatio n shipbetw e en the setw ogl
l
OuPS･ T he.
not
re s ults cle al･lyindic ate a confol
･
1Tlatiol-rol一 this pal
･thenolide derivativ eds sho w nil-
9a
.
A similar c onfo r m atio nha sbe e nrepol
･
ted fol･ Palhenolide[8ll(44)I
3 7
Me
NH
2
タa
As c o mpo n ellt 9 is a 1-eW a nd u nu?qualllatu r alpl
･
Odu ct it dese r v es s o m e
com m e nt･ Atl- 0POlntin theis olatio npro c edu l
･
e W a sN H3 u s ed, al-d, thu s, w e al
･
e
c onfident that9 is n〔)tal一al･tifa ct. The 13c- n m l
･
SpeCtrum Of少sho w s ol-1yFifte e nlil- eS
a sw ould be e xpe cted for oll ePure diastel
･
eO m er; a mixtu re of dia stel
･
e()I-- e rS W Otl d
be e xpe c ted ifthe co mpo nept w a sfo r medchemic allyl
･
atl-el･ tha nil一 the pla nt･ To
ou r knowledge, 9 is the fil
･
St 1
･
ePOrted e xa mple of a uatul
.
ally- occu l1
'
l ng
genna cl
･
a nolide alkaloid, altho ughapipeI
･idine ad ductofaps e udoguaianolide(47)al-d
atertialγ amin edel
･ived fl･O m N H3 a ndthre e m ole ctl e s of
'
α 川- etl-ylenebtltyrOla ctol-a
(48) .hav e be e nis olated pre vio u sly fl
.
O m natul
.
al s otlrC e S. A se conda ry a111ill e
l
･
elated to 9 ha s be e n synthe sized fl
.
O m N H3 a ndtw o m ole ctle s of the
e ude sm anolide, ala ntolacton e(49), a nd the re hav e be en m ”n el'OtlS rePOl
'tS Of
re actio n s ofs eco ndary a min es withthe てX- m ethyle n egr oup ofge llTla C l
'
nO ide s(50-
51).
1H-llm r a n alysis ofthe fra ctio nthatelutedaftel
･ bispal
･
the n olidin e sho w ed
it w as a2:1:1 mixtul･e Of co mpone nts 10,llal-d 1 2re spe ctively･ The thl
･
e e
co mpo n ents w el
･
e s epal
･
ated byma sh chl
･
0rnatOgl
･
aPhy, a ndthe stl
･
uCtu ral elucidation
of e a ch is des cl･ibed hel･ein ･ Compo und 1(Ie xhibited il
l
absorptions at 3472
(bro ad)and 1777cm
-1
,
indicating the pl
･
e SellC己
.
of hydroxyl and †-1act on e
flu- ctiol-alite s, re spectiv ely･ Its m as s spe ctl
･
u m sho wed a w e ak parention at
3 8
Rl､ ､
2
1 5
､く§
､
0
8
?2
1
A
9
1
1
1
0
′
一 R3
1 3
10 R
l
= R
3
= H･ R2
= Of-I
山 R
l
= O H
,
R
2
- fl
,
R
3
- OAc
12 Rl = OH, R2 = R3 =
= H
m/I 266(the e xa ct m a s sw as c onsiste nt withthe m ole cular for m ula C15t12204)and
als o sho w ed a n[M -18]＋ fr agm e nt, pr e s u m ablyfr o m dehydr atio n of the alc ohol.
Ex a mination of the lH - n m r spe c ( ru m of lOr e v e aled m any similarities t o the
spe ctru m of dihydr oparthe n olide [7] (se e Table 6 for c omparisons)･ The
lH - a nd
1 3c- n m r spe ctr a w er m o st instrtlCtive in determ l n l ng the po sitio n a nd
stere o che mistry of the hydroxyl gr o up that had be e nindic ated bythe ir a nd m s
spe c tral A c o mparis o n of the
13c- n mr spe ctra of 10a nd the m odel c ompo und 7
(Table 5,7)indic a ted the m ajor diffe r enc e sw erein the region of C- 9･ It w a s
e stablished previo u sly(5 3)thatahydroxyl group produ c ed a prono un c ed dow nfield
shift(abo ut40ppm)of the c arbonto which itis atta ched(c(effec t), a sm alle rdow nfield
shift (5-10 ppm) of the β-c arbon, a nd an upfieldshift (a few ppm)oftheγ-
c arbon ･ h the13cspe c t rum of lO, the C
-9 re s o n a n c eis shifteddow nfield by38･5
ppm relativ e to7, C-8is shifted do w nfield by8･1ppm , and C
-7(theγ-c arbon)is shifted
upfield by3･4ppm ･T he s e shifts establishthat the hydr o xylgr o up IS O nC
-9･ To
determin e the c o nfiguratio n ofthe hydro xylgr o up' a c o mparis o n of the
lH - n m r
spectrum of9cL
-hydroxyparthenolide(54)with 10(adihydropa nhe n olidederivative)is
helpful. T he H -9B re s onanc eat spe c tr u m sho w ed a w e ak parention at m/I 26
(the e x a ct m a s s w as c o n siste nt withthe rh Ole cula rfo r m tlla C15口2 204)and als o
sho w ed a n[M - 18]＋ fr agm e nt, pre s um ably fro m dehydr ation of the alc ohol･
Ex amin ation of thelH- n m r spe ctr u m of 10r e v e aled m a ny si mi laritie s to the
spe ctru m of dihydr oparthe n olide [7] (se eTable 6fo r c o mparis o n s)･ T he
lH - a nd
1 3c- n m r spe ctr a w er m o st in str u ctiv e in dete r minl ng the po sitio n a nd
ste reo chemistry of the hydr oxyl gr o up that had be e nindic ated bythe ir and m s
spe ctr al A c omparis on ofthe
13c- n m r spe ctr a of 10 and the m odel c o mpo und 7
(Table 5,7)indic ated the m ajor diffe r enc e s w er in the regio n of C191 It w a s
e stablished pr evio u sly(53)that ahydro xyl gro up pr odu c ed a pr ono u n c ed do w nfield
shift(abo u t40ppm)ofthe c arbo n t o whichitis atta ched(α effe c t), a smとIllerdow nfleld
3 9
shift (5-10ppm) of the β-carbon, and an upfield shift (a fe w p pm)ofthe†
･
carbon. In the13cspe ctr um of l O･ the C
-9 re s onanc eis shifted do w nrl eld by38･5
ppm relativ eto7,C
-8 is shifted dow nfield by8･1ppm , a nd C
･
-7(they-c arbon)is shifted
upfieldby3･4 ppm ･T hese shifts e stablishthat the hydr o xylgr o up
IS On C-9･ To
dete r mine the c o nfiguratio n ofthehydro xylgr o up, a c o mparis on of
the lH - nm r
spe ctr um of 9a -hydr oxyparthe n olide (5 4) with 10 (a dihydr opa
rthenolide
deriv ative)is helpful. T heHj)Pre s on ance at84･34ppmin the fo r m er c ompo undis
in the s am e region as thepropo s ed H
-9Bin1 0(4･11ppm), andthe c o uplingc onsta nts
a re als o appropriatefor aproton attheβpo sitio n[i･e･ , aps e udo
- equa torialpo sition a nd,
thus
,
n ola rge c oupling withthepr oto n s on
･C-8(55)as su mingthe u sual c o nform Ettio n
in which the C-14and C-15 m e thyls are cis]. ThtlS,W e Propo sethat compone nt10is
(-)-9α -hydroxydihydropar thenolide, a flew ger ma C r a n Olide･
T heir spe ctru1Ti of c o mpol-antll, exhibitedabs o rptiolS at3527(hydl
-
OXyl),
17 78(y-lact one),and 1735 cllr
l (e ster)･ T he pa re n tpe ak at ”/z 3 24w a s
appropliaterol
一
the m olec ulal･ fo11n ulal･ C17H2406, andthefr agm entat mJ(z264,[M -
H O Ac]', sugge stedthe pres e n c e of a n ac eto xyl gl
･
O up･ T he
lH- al-d 13c -111Tlr
spectr a(Tables 6 alld 7), along with the info rm atiollabo ve, sugge sted thatl l
w a s adihydl
･
OParthe n olide c o ntain lughydr oxyl and acetoxyl substitu e nts, In the
lH-11 m l･ spectru m, H -1 ap pears a s a shal
･
P do ublet be c aus e oftr a nLi
.
C OuPlillg With
H-2β(J = 10.2 Hz), whilein 10and 7 H-1 is abl.O a°dotlbletbe c a u s e of c o upling
with both ”-2pl
･
OtOnS. O fthe tw o u nas slgn edl
･
e S Onan C eS at4･92 a nd 4･7 0ppm ,
the m o1･e deshieldedpl
･
OtOn Should be attachedto the c al.bon beal'1ngthe a c etoxyl
gr o up, and, c onsequently, w e propo s ethat the hydl
'
0Ⅹyl gr oup IS at the 2α
positiol,a nd the H -2βre s o n ac eis at4.70ppm . Plac e m e ntofthe a c etoxyl gro up at
C-8 is c o n sistent with thelH- n mr spectl
･
u m, but, m orec o n clu siv ely, thislo c atio n
re sultsil=1-a a■ntic IPated shifts in the 13c- n lTlr SPe Ctl
･
u m r elativ eto that of 7･
The C-Bl･e S Onall CeisdQW nfield by 42.4 ppm (α effe ct; s e e l
･
e ated dis c u s sio nroll
1 0), the C-7 and c-9 l･e SOn allC eS a]･e do wllfie]d by4-8ppm(βeffe ct), and the C-6
l
'
e S Ona n Ceis shifted upfield by3.5ppm (y effe ct). ･ The8- acetoxylgl･OtlPisplaced in
the α positio nby an alogyto the
lH- n m rspectru m to the clos ely l
･
ela ted 8β-
a c e to xydihydr opal
'
the n olide(56). In thelattel･ C O mPOu lldthe H -8βre s onance appe al･S
at4･90
,
whileinll itis fou nd at4.92 ppm . In8- acetoxygelllla Cl
･
a n Olide sil一Which
日-8 is α, this 1
.
e S O n a n C e appe ars muChfurtherdo wllfieldat abotlt 5.7 ppm (57).
The v el･y Signific antdeshielding of the C- 13 m ethyl gl
･
OuP lnllr elative toits
po sitiollil-7(18 3vs･ 13･2, r espe ctiv ely)sug gests as.vn - o1･ie ntatiol1 0f this m ethyl
iul(I the acetoxylgl
･
Otl
.
P(i･e･ , bo th groups α)･ Thu s, w epropo se com pol-entll is
8α - ac etoxy- 2α -hydl
･
OXydihydr opa rthe n olide, fol
･
w hich w e sug ge st the n a me
4 0
pal
･
amicholide･ For a l･elated dis cus sion of the s e a sslgnm entS, S e eJakupo vic et al･
(58).
In pl
･
e Vious r eports o nthe 1 3c- n m l
･
SPe Ctl
･
a Of ge r m a cl
･
anOlides, the
re son a n c e s a ss lgn ed to C-2, C-3, C-8,a nd C-9 al
･
e u s u ally indic ated asbeing
inte rchange able(59)･ Co mparis on of the spe ctrul l Of dihydl･OParthendlide[7] with
those of the o xyge n ated del
･iv ativ e s10a nd l len abled us to a sslgn e a ch of
the se re s o n an c e sfo rthisfa mily ofc oITPO unds･ Clearly, the re s o n anc e s at24･O and
3 6･6ppm in 7 m tl Stbe as slgn edto C-2and C-3 becau s eintl
･
Odu ctiorlOf ahydl
･
OXyl
gl
･
O uP atC -9in c o mpo lent1 0 ha slittle effe ct o nthe chemical shifts ofthe s etw o
c al
･bons･The I.e S O n anC e at36･6ppm is a s slgnedto C -3 be c a u s e ofthe de shielding
e恥ct ofthe n eighbo ring epo xidefunctio n･ The r e s o n a n c e at 41･1 ppm in 7 is
attributedto C-9 be c a use a metbylene c arbo n adjac ellt tO a m ethylgro tlp On a
tris ubstituted tT.a n Sdo ublebond,tl
･
a n s-トC 拝= C(Cfi3)C H2-],hasbe e n sho w nto be
signific allty deshieldedl
'
elativeto the othe r allylic c al
･bo n(60). Als o, the che mic al
shifts predicted for the s efo u r c arbons in l Oa ndl lba s ed o n the α, β, and †
effe cts ofoxygen s ubstitue nts o nthe m odel syste m 7 al
'
e in e xcellent agl
･
e em ent
with the actu alv alu e s.
T heir spe ctr u m of c o mpo n e nt12, s ugge sted the pre s e n c e of a γ1a ctone
and ahydro xylgro up, and the
lH -n mr spectr um agai nindic ated the co mpo uld
w a sa s ubstituted dihyd1
'
OPathenolide(Table6). The Hl re s ona n c e at5.25ppm was a
sharp doublet(J=1 0.4 Hz)indic ating(a sdis cus s ed pre vio u sly forl l)that the
hydroxyl group w a s atta ched to C-2 and w a sin the αpo sitio n. T he che mic al
shiftfol･ H -2Pis ates se ntiallythe s a m epo sition in both lland12, suggesting the
similarity･ofstru ctul
･
eSin thisl･eglOn Of the m ole c ule s･ A
13c spectru m of 12w a s
not obtained be c a u se oftbelimited a m o unt of s a mple a v ailable ald bec a u s ethe
s a mple c o ntain ed a s m alla m o u nt of llas a nimpul
'ity(relative Rf O.20and 0.22).
Thu s
,
w e c oれClude that12 is2α -hydr o xyldihydr opa rthe n olide.
To ou l･ kn o wledge, n o n e ofthe s ethr e e s ubstituted dihydl
･
OPal
･
then olide s10-12
ha sbe ellis olated pre viouslyfl
･
O m naturals ourc e s･ Itis ofintere stfl･Om a･biosynthe-
tic perspectiv ethat, altho ughthe oxyge n atio n of the pare
'
ntdihydroparthenolidehas
take npla c e at thre ediffere ntpo sitions in the s e c onstitue nts, in allc as e sthe
s ubititu ents w e reintr oduc ed o nthe αfa c e of the m ole c ule.
(-)- DIH Y D R OP A R T H E N O LID E[7ト TIc(2 % MeO H/C6H6)Rf 0.5 0,[α】1 9D-
57o(c 1.4, C H C13),lit.(38) [α]】26D-62
o
(C 日C13);il
一
Vln a X(C C14)1775, 1650,145(),
980cITrl;1H and13c n ml
･
, Se eTables4and 5, respectiv ely; eim sm/z(rel. int.) 250
(M＋, 2), 232(3), 207(4), 192(13),133(19),119(32)･
4 1
(-)-p AR Tfl E N OLID E[8トTIc(2 % MeO H/C6H6)
Rf O･42,(MeO H- EtO Ac-
petl
･
01, 1:3:6)Rf O･57
･
･ [α】20D-78
o (C H C13),lit･(61)[α]
20D-81･4
o(C HC13);ir vm 狐
(c c14)3020, 2920,177 0, 1650, 1281, 260, 1i307940c m
-1;1H n m l
･(C D C13), S e
Table4;.ai
m s w u(z (rel･ int･)248(M
＋
,
2),23 0(9),191(25),190(61),1 19(100)･
(-)- BISP A RT H E N O LID IN E[9]･
- Mp10
-103
o
(C H C13);tlc (MeO H-EtO Ac･
petl
･
01, 1:3‥6) Rf O･3 9;[cx]2 0D -112
o(C H C13);il
l
V m a x(CC14)3365, 3 020, 2920,
170, 1480, 1215,1175, 1000, 940cln
-1;1= a nd13c n m r, se eTable s4 a nd 5,
r espectiv ely;eim s m/z(r el･ int･)513(M
'
,8) 278(1 0),264(14);hl
･
m S(c o mpo sitio n
i1te rpr et･ , C ald･ 皿illinaS S)I513･ 077(C30日43N O6, M
＋
･ 513･ 090), 278･1752
(c16H24N O3,M - C14H1 903, 278･1756), 264･1600 (C1 5H22NO3, M
- C1 5H2103,
26 4.1594).
(-)-9α - H Y D R OX Y DIH Y D R O P A R TfIE N OLID E[10]･
- Tic M eO H- EtO Ac-
petr ole u m ether (10:20:70) Rf O･32; 【cx]
22
D -60
o
(C H C13);il' V m a x(C H C13)3 606,
3472(br), 3550-34 00, 2937,1777, 992 c m
-1;1H a nd13c n mr s ee Table 6 a nd 7
r?spe cti
- v ely;aim sm/z(rel･ int･)[M]' 266(5),249(9), 248(9),208(28), 190(29),
135(64); hrms m/i266.1527[M]＋(c alcdforC15H2204, 266･1518)･
8α - A C E T O XY - 2α - H Y D R O X Y D IH Y D R O P A R T HEN OLID E(P A R A-
M I C H O LID E)[1 1]. - TIc M eO H- EtO Ac-petr ole uln ethe r(10:20:70)Rf O･22;il
l
v m a x(cHC13)3 526, 3 400,3200, 2935, 1778, 1735,1645, 1235, 1020c m
-1
; 1H a nd
13c n m l･ S ee Table s6 a nd 7,re spe ctively; eim s m/i(rel･ int･)【M]
＋3 24(2), [M -
H O Ac]＋ 264(3),249(7),155(45).
2α - H Y D R O X Y DI H Y D R O P A R T H E N O LID E[12]. - TIc MeO H- EtO AcI
petr ole um ethe r(10:20:70) R f 0.20;ir 1)m ax(C H C13)360 0,3400-3 200,2931, 1774,
1008,909cm
-1;
1H nm r se eTable6;eim slru(I(l･el. int.)[M]＋ 266(1).
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TabRe 4 1H - n m rSpectra of 7,S, a nd9a
Proton
CoITIPO tl nd
7 8b 9
1 5.15(dd, 2 3, l l.9) 5.2 1(a, bl･ , 4 .0, 1 2.2) 5.27(dd, 2.2,9.8)
2a 1 2･11(dd d d･2･3,6.0,13.013 .0) 2.0 9-2.2 4(m)C 2.2 6(d, 6.0, 1 2,1)
2 b 2.3 7(d dd d, 5.0, l l.0, 1 3.3■,13.0 2･4 6(d dd, 13.8, 1 2.2, 1 2.5) 2.4O(m)
3a 1.21(ddd, 6.0, 13.0, 13.0) 1.2 5(m) 1.23(dt, 5.9, 13.9)
3 b 2.16(m) 2.0 9-2.24(m)C 1.8 8(d d, 5.9, 14.6)
5 2.69(d, 9.0) 2.79(d, 8.9) 2.7 4(d, 8.8)
6 3.8 0(d, 8.4, 9.0) 3.8 6(dd, 8.9, 8.3) 3.86(t, 8.8)
7 2.28(m) 2.7 8(m) 2.4 0(1n)
8a 2.2 8(皿) 2.0 9-2.2 4(m)a 2.18(m)
8 b 1.8 0(m) 1.7 3(m) 2.40(m)
9a 1.80(m) 2.0912.24(孤) 2.1 0-2 ,1 8
2.40(m)
9 b
l l b
2.25(m)
2.27(dq, 6.8, 1 0.3)
2.3 8(m)
6.3 4(d, 3.6)1 3a 1.25(4, 6.8, CH3)d 3.15(dd, 2.8, 1 3.1)
1 3 b
■
l.25(d, 6.8, CH3)d 5.62(d, 3.1) 2.92(dd, 2.8, 1 3.1)
1 4 1.6 8(s) 1.7 2(s) 1.67(s)
1 5 1.27(s)d 1.3 1(s) 1.3 0(s)
aChe micalshifts ar ein ppm fo r mT M S, c o uplingc o nstants ar einparen也es esin Hertz, and the
saJnPles, w er ediss olv ed in C D C13.
bpreviously assigned 200 M Hz spe ctrum from Badesinskyetal. (4 2)
cSpe ci艮c assign m entspossible at400 M Hz wi山2 D-C O S Yand dec o uplillge Xpel
'iln e ntS;H-2a, 2.38
(dd, 5.1,13.1);H-3b2.1 7(m); 臥8a,1.72(m).
dln C6D6S OIv entthe C-13and C-1 5m ethyls w ere cle arlyr esolv ed into ado ubletatl･05and a singlet
at0.9 8, r e spe ctiv ely.
4 3
甘abie5 13c- n m l･ Spectra Of 7,8, a nd 9
a
Ca rbo n
Co mpounds
7 8b 9
1 125.1(-) 125.3 125.3(
-)
2 24.0
■
(＋)C 24.2C 24.2(＋)
C
3 36.6(＋) 36.2
C 3 6.5(＋)C
4 61.4(＋) 61.5 61.6(＋)
5 66.3(-) 66.4 66.1(-)
6 82:I
l
l(-) 82.5 82.3(-)
7 51.9(-) 47.7 49.0(-)
8 29.7(＋)C 4 1.2C 30.2(＋)C
9 41.4(＋) 3 0.2C,d 40.9(＋)
10 134.4(＋) 134.7 134.3(＋)
ll 42.4(-) 139.5 45.5(-)
12 179.6(＋) 169.3 17 6.7(＋)
13 13.2(-) 121.0 46.2(＋)
14 17.1(-) 17.3 17.2(-)
15 16.8(-) 17.0 16.8(-)
aChe micalshifts ar einppm fro mT M S, s olv entw asC D C13,(＋)and(-)ar e signsfrom 也e attached
Protontest.
bDatatakenfro mEl-Feralyetal. (43)
cAssign m ents m aybeinterchanged･
dw ebeliev ethe41･2ppm r es ol-alic e ClO uld be assign edto C-9･
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甘abRe 6 1H - n m rSpe ctr a of 且0,且1 a nd 1 2
a
Pr oto n
Compo u nd
1O 1 且 1 2
1
2a
2b
3a
5 3 2(dd,1 0.2)
2,09(m)
2.41(dddd, 12.5,12.3,
ll.9, 4.9)
1.14(dt, 12,5, 5.5)
5.30(d, 10.2)
4.7 0(ddd, 10.3,1 0.2,6.1)
1.23(dd,ll.4,1 0.3)
5
.
25(d,10.4)
4.67(m)b
1.22(dd,10.9,10.9)
3b 2.1 5(brt, 12.3) 2.5 8(dd,ll.4, 6.1) 2.56(dd,12.2,5.9)
5 2.55(d, 8.8) 2.73(d,8.8) 2.77(d, 9.0)
6 3.7 5(t, 8.7) 3.95(dd,8,8, 8.8) 3.79.(
dd, 9･0,9･0)
7 1.9(m) 2.3 8(ddd, 12.1, 8.8, 8.6)
4.92(ddd,12.1, 8.2, 3.6)
2.37(m)C
8a 1.9(m) 2.37(m)
C
8b 1.9(m)
4.ll(dd,7.5, 3.9)
1.60(m)C
9a 2.44(m) 1.63(m)
C
9b 2.44(m) 2.ll(m)
C
llb 2
｡
･26(dq,11･4, 7･2) 2.58(dq,8.6, 6.6) 2.3 0(dq,6.9)
b
13 1.24(d,7.2) 1.4 5(d,6.6) 1.30(d, 6.9)
b
14 1.68(s) 1.87(d,1.1) 1.78(s)
15 1.26(s) 1.3 0(s) 1.30(s)
2
.
12(s, O Ac) 1.57(s, 0Ⅰi)
aclemic alshifts ar einppm fro mT M S, c o uplingco n staltS ar ein liz, a11d 山e sa mples w ered
issolv ed
in C D C13.
bThese sign als w ereirradiated duringdec o uplingexperim ents･
cAssign m e nts m aybeirlterChanged･
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Table 7 13c -n mrspe ctra of 10and lュ
a
Cal･bo11
Co mpo u nd
10 ll
1 216.3 (-) 13 1.0 (-)
2 23.8 (＋) 66.6 (-)
3 36.9 (＋) 45.1 (＋)
4 61.3 (＋) 60.6 (＋)
5 66.I(-) 66.6 (-)
6 81.3 (-) 78.6 (二)
7 48.5 (-) 55.4 (-)
8 37.8 (＋) 7 2.1 (-)
9 79.6 (-) 49 3(＋)
10 136.5 (＋) 13 1.0 (＋)
ll 42.1(-) 39.6(-)
12 176.9(＋) 176.8 (十)
13 13.2(-) 18.3 (-)C
14 10.9(-) 18.2 (-)C
15 17.3 (-) 17.0 (-)
ilChemicalshirts areinppm fro mTM S;･qolv entw asCDC13.
cAssiBn m e ntS ln aybeinterchanged･
iv Mt C H E L LA R AJAN IA N A(62)
T he spe cies M ich･elia l
･
aja 7u
'
a n a Craib ofthe Magnolia c e a efamily is
ende mict(川 O1hel.n Thail乙11dal-d iskn o w nto the natives a s‖C halnPi luang
”
(63,64).
T he ･timbel･ of M･ 7･aJa nia n ais tlSed exte n siv ely ln theplyw o od a nd ful
･
nittn ･e
indu stl■ies(65), andthebat,kI-a sheel- u sed m edicil ally a s as ubstitute f(w M ichelL
･
(I
ch(Im[” Ca L･ A deco ctio npl
･
epal
･
ed fl･Om theba rk ofthelatter specie shasbe ell
I-s ad as afebl'iftlge, a S aPr otectiv em edicin e fo rm o thersafterchildbil･th(66,67),
illld in Ildia for the treatm ellt Of abdominaltu mol･S(68). Thel･e hav e be ell n O
pl
･
e vio u sphytochemical studies on any part of M･ 1
･
aJam
･
a n a, a nd in this report w e
de s cl･ibe the stl･u ch.”al elu cidatiol- f five compone ntsis olated fl
･
OITlthebat.k ofthe
plallt,
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､
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′ O Ac
Chr o matogr aphic pu rific ation of the alc oholic e xtr a ct of the bal
'k a s
o utlinedin theExperim entals e ctio nga vefiv e c ompon e nts, which will bedisc u s sed
inthe o rde rthey･w ere eluted fr om the c olu mn . T he一e a stpolal
'
C Om POne nt W a sfound
tobeide ntic alto(-)-pa rthenolide, a n epo xy germ acranolide w eidentirled pl
'
eviouslya s
a c onstitu ent of Paramicheliabaillonii(31). T he s e c o l-dc o mponentw a s show ntobe
identic alto bisparthe n olidille[9], a c o mpo undfirstis olated by u sfro m P･ baL
'
ll(uu
'
i
(31). Thepre vio u slyrepol edlH- and13c- n m rspectl
･
a ()f4)al･e P.
･
O Vided(Table s8 alld
9, 1
･
e SpeCtiv ely)fo r c ompal
･iso n with the n e w c ompo unds 1 3a nd 1 4･ T he third
c o mpo n elt W a sfo undtobe(-)-paramichム1ide[1 1], a s tlbstituted dihydl
･
OPa rthenolide
which w a sis olated fil･Stfl･O mP. baillonii(52). T he optic al I
.
O ratio n of ll, which
w as n otrepol ed in o u rpre vio u s study,isgive nher ein det ail･･
T heil･ SPe Ctr u m Ofthe fわu rthc o mpone nt,13, e xhibited abs oIPtl O nS at1770
(s) (y-la cto n e), 1670(s), and 3442.cm
-1(w)(se condal･y ami de)･ T he a c cu rat占 m a s s of
the pa re nt peak at m/I 307in the aim s of 1 3w us co nsiste nt withthe m ole culal
'
fol･ m ula C1 7H2 5N O4, andthe m/z 248 fl
.
agm entrM -f
-I2N Ac]＋ stlgge Sted the
pl
･
e S enC e Of a n N H- a c etyl m oiety which w a s expelled vL
'
a a M cLaffel･ty-type
re alT a nge m ent･ A c omparisol - f the
lH - and13c- n m l. SPeCtl
･
a Of 9 and 1 3
(Table s8 and 9, respectiv ely)sugge sted thi､t these
p
co l-1PO ul-
'
し1s w er e closely
l
･
elated, witl=he I-叫 Or diffe l
･
enCe S bail-glntl-e l
･
egl〔)” Of C-13とIn しI the r)1
･
eSel-C e Or
a c etyl l
･
e s OnanC e Sin 1 3･ Thus, webelie v ethis compo nent po s se sses the structul
･
e
dipicted in 1 3
■
and s ugge st the n a m e(＋)- N- LIC ety1日al
●
thell()1idi11e fo=11is lle W
gel
･
m a Cl
.
anOlide alkaloid. (the nam e sfol
･ 9, 13,と11d 1 4 a re ba sed oll the
4 7
hypothetic al co mpotmdparthen olidin e,whic
h i占13- a min odihydl
･
OPal｢thenolide･) T he
u ml
･
Spectr al data fol
･ 13il-dic ate that the N- acetylgr9uP adopts the c onfo= natio ll
sho w nillFi即1
1
e3 withthe ami de protollhydr.oge nbo ndil-gtOtlle Carbol-ylo又ygel-
ofthe lact o ne. In the lH -i-1Tlr SPe Ctr um Of 1 3this alnide pl
･
OtOn appe ars a S a
do wnfield double ()fdoubletst)eca u se of･ differe nt couplings with H
-13α al-d H-
13β, which arediaster eotopic･ De co upling e xperim ents w er epel
.form edto c ol-fit. m
the s e a ss lgl-m entS･ In the
i3c-1-m l･ SPeCtra,the C
-13l･e S Onande in 13 is shielded
relative tothe co r e spondilgSigl alil一9(36･6 vs46･2ppm , 1
●
e SpeCtively)its W o uld be
expected f(”
･
a
.
syn ol
･ientation of the a mide c arbol-yl gl
･
OUP al-d C-13(Figure
3) (69,70). hlt ere S tingly, the H -13p■l
･
Ot OnS in1 3 al.a de shieldedrela tiv et()tho s e
in9, A si mi larre versalof'shiftsfol
･
the carbon and hy(h
･
ogen re s onances(i.e. , c al
'bo n
shielded whilethe atta chedprotons w erede shielded)in ami de sha sbee n I
.
ePOl
.ted
pl
･
eviot7Sly (71). 1To ou l
･ kno wledge, co mpo n ents13 isthefirstrepol
'
ted exa mple of
a n atu rallyoccu rlng ge r maCranOlide amide.
Hα
○
I
H
Figu r e3 Partials tru ctu re of 13
sho wl ngthe c o nfol
.
m atioll
ofthe N- a c etylgr o up.
The 鮒II C O mpO n elltexhibited ir abs o叩tions at1768(γla cto n e) alld 1656
(乙1 mide)a s w ellas abr o adpeakat3300cl汀1(o Ha nd N rI). T he m a ss spe ctl
･
u m alld
the ele ulentala n alysisboth w e re c onsistent withthe m ole c ulal
･ fol･ m ula C17H2 5N O5･
The lH - al-d13c- n m rspectra(Tables8 a nd 9, i
･
espectiv ely), alo ng withthe abov e
infon natio n, stlgge Sted tllat14ァas apalthenolidin e amidederiv ativ e c o ntaini ng a n
hydl
･
OXyl substitu e nt･ M o st ofthe pr oto nsignals in the 400 M Hz IH - n m l
･
spectl
.
u m Of 14w el･e Clearly re s olv ed a nd l
･ich in detail. A IH - 1H 2 D C O S Y
e xpe rim e nt a nd individtl al dtco upling expel
･im e nts w e re exployedto c onfil
･
m the
as slgn m e ntS repo rted in Table 8, a nd a fe w of the s e re s ults willno w be
described･ Il･l･adiatiou ofthe slgn al fol
･ N - ” at6･81ppm l
･
e sulted il” Ollaps e ofthe
m tlltiplefo l
･ H -13α at4･l()to adoubletof doublets al-d c o一lapse of the bl
･
O ade n ed
do tlbletofdoublets for H-13β at 3･58ppm to abroadelleddoublet･ IITad
.
ia tion of
l
” -13(Ⅹ cau sed shal'pe nillg Ofthe N- H signal and sit-1plific atio11 0f tl-e H-13P
I
.
e S O n an C ebut
,
m ol
･
eimp()rtautly, l
･
esulted iu collaps e ofthe doublet of doublets
fo rH-llat2･')9ppm to ndoublet(J = 1'1･2Hz).This lal･ge COuPling be tw e e nH -7
4 8
a nd 田 -ll clearlye stablishedtheira n.I
.
Stel
･
eOChe rnisfl･y Ofthe se tw opL
･
OtOlS and
c onfir m edthe α o1･ie ntatioll Of C-13 a ndthe attとIChed alnide i
.
ul Ctio n. Il･l･adiatio n of
the doublet fo r the hydl
.
O Xylproton at4.95ppm chalge(Itlle bl
･
()adelled (1uiu
･
tet
(a ctually a d dd)for H -8 at3.76to abro ade n edtriplet(a ctしはIlyit 〔1〔l). Also, wllell
thelH - n m l･ SPe Ctru m Of 14w as obtained in C D C13 COntail川Ig 乙Itl
･
LIC e Ofatid
,
the
hydl
.
OXyl proton signal w a s shifted tlPfiel(Ito about2.3 ppln (dis ap pe al
･
ed on
addition of D20)be c a u s e ofproto nexchange, il nd the H-8 1
･
e S On a nCe fol･ i/ T mLi.
c otlPlings of H- 印 with H-9α a nd ”-7 ald, thu s, c o nfirm sthepla c e m eltOfthe O ti
gl
.
OuPin the α po sition･ In othergel
-
m aC ral-01ide s withal-8α1 0 H
,
I-i-叩 als oap pe乙111S
at abotlt3.8(72), while in related c o mpo und･s with an 叩 - O H, the H -8α
I
.
eS OnanC e aPPe al
'
S m u ch ful.the l' do wnfield atabout4.7ppm (73). Allof the s e
de coupling e xpe1
･im e nts
,pl舶 additonalone s notdis cus
l
sed he l･e, S upport the stru ctu re
propo s ed fol
･ 14. Co mpal
･is on of the 13c- n l Ⅵl･ SPe Ctm Of 1 3and14(Table 9)
wとIS V eryinstl
-
u Ctiv e als o･ It w a sr epo rted pl
.
e ViotlSly(74)that a hyLlroxy gl
･
Ouf)
pl
･
Oduc e s apl
.
OnO u n Ced do wnfieldshift(abo tl 40ppm)ofthe c arbo nto which itis
atta ched(α effe ct), a sITl allel
. do wnfieldshift (5-1()ppm) of theドcarbol1, and al一
upfieldshift(afe wppm)of the†c al
･bo n. The l･e S Ol-anC ei(-l･ C -8 in 1 4 is shifted
do w nfield by42ppm (α effe ct)as c o mparedto the s a me c al･bo nin 1 3 be c a u s e of
the hydr o xylgr o up ln the for me r. Like wis e, C-7 and Cj) in 14 are shifed
do wllfield by 5 a nd l lppm (β effect), re spe ctiv ely,1-elativ eto the s a m ecarbons
in 1 3. On the othe rha nd, C-6, C-10, and C-ll in 14 al
'
e allshifted upfield by
about 4, 4, and2ppm (γeffe ct), r espec tiv ely, l･elativeto 13. T htlS, the 13c- n mr
l
･
eStlts are c o mpletely c onsistent with the stru ctul
･
e Pl
･
OPOSed fol
･ 1 4
,
which is
allOthe r pre viously u n r epoI
I
ted ger ma cl
◆
anOlide a midefol. Wllicll W e propo se the
lla m早(＋)-N - ac etyト8α -hydr oxypartbe nolidine.
()-p A R T H E N O u D E[8]:Rotatio n,ir, 1H a nd13c n ml
･
,
and eim s agree with
pr evio u slyl
･
ePO rtedv alu es(31)･
(＋BISP A R T H E N O LIDI N E[9]. - Mp, rotation, il
l
, and aim s agre ewith
pre vio tlSy l
･
epOl
.ted(31);v alu e sIH and13c u m r s e eTable s8a n LI 9, ･'e spectiv ely･
I(-)-8α- A C E T O X Y-2cm Y D R O X Y DIH Y D R O P A良T H E N O LID E
(p A R A M ICrTO LID E) [11]･ -Tl･ , °iln s, 1Ⅰ-I al-d 13c I-I-- I
.
agl
･
e e
,
wi thpl
･
e Vio u sly
repo rted v alues(52);[a]
24
D
147o (c = 0･7 6, C H C13)I
(＋)- N -ACE T Y L P A R T 日E N O u DIN E[1 3トTIcrMeOH - EtO Ac-petroletl methel
-
(1:3:6)]Rf O.37;[α】24D ＋ 23
o
(c = 0.67, CHC13);i･l
･
叫 n a x(CモーIC13) 3 442,3 010,
2928
,
177 0(s),1670,9 09c m
-1;
1H nm r se eTable7;13c nml
･
See Table8;eim sm/I rel･
4 9
in t.) [M]' 3 07(25), 289(ll), 279(10),264(ll), 248(14), 131,(100) hr m sm/I
3 07.1788[M]＋ (c alcd fo rC17H25N O4, 307･1783)･
.(＋)- N- ACE T Y L-8α - H Y D R O X Y PA R T H E N O LIDINE[14]･
- M P 1881 19 0o;tic
[MeO H- EtO Ac- petroleu m ether(1:3:6)]RfO･3 1;[α]
20
D ＋ 51
o(c = 0
.
･75
,
C H C13;il
l
”
‡nqx (c H C13)33 00 br, 29
132, 1768,1656, 1073,937cm
-1
;
1H n m r s e eTable7; 13c
n m r se eTable8; pJim s m/z(rel. int.) 【M - H20]＋ 307(4),256(10), 214(39), 156
(64). Calcd fol･ C17H2 5N O5;C 63.14, H 7.79, N 4 3 3;fo u nd C62･57, H 7･96, N
4.19.
Table 8 1H- n mrSpe qtra of9,Ⅰ3add 14a
､
Protわn
Compo und
9 1 3 1 4
1 5.27(dd, 9.8, 2.2) 5.17(br, d, 9.7) 5.17(brd, 9.1)
2a 2
.
26(dd,12.1, 6.0) 2.17(m) 2.10(m)
2b 2.4 0(m) 2.40(m) 2 3 5(m)
3a 1.23(td, 13.9, 5.9) 1.21(ddd,13.0, 13.0, 6.0) 1.1 5(d dd, 12.9, 12.9, 6.6)
3b 1.8 8(dd,14.6, 5.9) 2.10(m) 2.4 5(da d, 12.9,1 2.9, 7.8)
5 2
.74(d,8.･8) 2.70(d, 8.9) 2.69(d, 8.7)
6 3.86(dd,8.8, 8.8) 3.87(dd,8.9, 8 9) 3.94(dd, 8.7, 8.7)
7 2.40(m) 2.40(m) 2.38(m)
3.76(ddd, ll.2,9.3,9.3)
8a 2.18(In) 2.20(m)
8b 1.70(m) 1.25(m)
9a 2.10-2.18(m) 早･20(m) 2.35(m)
9b 2.10-2.18(m) 2.20(m) 2.65(brd,1 2.7)
ll 2
.
40(m) 2.40(m)- 2.99(dd,ll.2, 5.2)
13a 3.15(dd,13.1,2.8) 3.66(add,14.1, 6.5,3.5) 4.10(ddd, 12.9, 6.5, 5.2)
13b 2.92(dd, 13.1, 2.8) 3153(ddd,14.1, 6.5, 6.3) 3.58(dd,1 2.9, 6.5) .
14 1.67(A) 1.69(s) 1.72(s)
15 1.30(s) 1.30(s) 1.28(s)
N- H 6131(brdd, 6.5,6.5) 6.81(dd,6.5,6.5)
Ac
O H
2
･02(s) 2.08(s)
4
.95(d, ll.2).
aC helnic alshirts 王汀einppm froln T M S, c o upling consta nLs.areinparedleS eSin Hertz, 'Tald dle
Lq 壬皿PIcs w erediss olv ed in C DC13.
5 0
Tab且e 9 1 3c- n m rspectr a of9,且3, a nd 14
a
Cal･bon Compotl nd
9 1 3 1 4
1 125.3(-) 1 25.1(-) 127.3(-)
2 24.2(＋) 24.1(＋) 24.4(＋)
3 36.5(十) 36.3(十)b 35.8(＋)
4 61.6(＋) 61.7(＋) 61.9(＋)
5 66.1(-) 66.2(-) 66.0(-)
6 82.3(-) 82.9(-) 78.9(-)
7 49.0(-) 46.6(-
I
) 5 1.5(-)
8 30.2(＋) 29.8(＋) 72.3(-)
■9 40.9(＋) 40.9(＋) 52.4(＋)
10 13 4.3(＋) 13 4.6(十) 130.3(＋)
ll 45.5(-) 48.6(-) 46.8(-)
12 176.7(＋) 176. (＋) 177.0(＋)
13 46.2(＋) 36.6(＋)b 39.6(＋)
14 17.2(-)b 17.2(-)C 17.5(-)
b
15 16.8(-)b 16.9(-)C 17.3(-)b
1' 170.7(＋) 173.2(＋)
2' 23.2(-) 2 2.9(-)
acle mic alshifts ar ein ppm fro mT M S, s olv entw asC D C13, and(＋)and(
-)are signsI-
'
r o mule
atta clledproto ntest･
b,c Assign m entsdlelS a m e C Olu m n wi 山地esa m e superscripts m aybeinterch弧 g
ed･
v P L U C H E A IN D ICA (97)
The ge n u sPlu chea in the Composita e, tlibell-uleae, is c om po sed of 50
spe cie sdistributed inthe Ne wWol
･1da nd Fa rEa st･ A 1-ul-bel一 Of P/LLChe'L SPe Cies ul
●
e
noted fo rtheir ethn o rn edic alpropertie s, of whichthe l
･
eputed el叩 enagOgue(98-
10)a nd abo rtifa cie nt(101, 02)activitie s of PILLC･he,I 0(lo,
･
ata in the l･egion of
ce ntral Am el･ica a nd Cal
･ibbe an ar epl
･
Obably the be st kno w n･ Extracts of
p[(/,che a la n c eolata ha v e sho w n
l
uterin e r ela x ation ?ctivity at
llo wdo se s(103)and
po s siblybothantiilTIPla ntatio n a ndabol
･tifa cienteffects(104)I
pluchea indic aLess. (syn.P.foliosa D .C･ , Co ryza c o rymbosa Roxb･ ･ C･
indic a Miq., Ba c ch･a l
･is t
･
n '1ica L･), also kn owl川 SkLlkl
･
Onda, ha s n(- e s tablishedL
e
n
vitrool･ in viv o activitie s, altlw ugh in Thaila nd andJa v atheleaves and l
･
OOthav e
5 1
bee nr eportedto po ss e s s a strlnge nt a nd a ntlPyr占tic propel
･
ties and a reus ed a sa
diaphol
･
eticinfeve rs･ Fresh le av es ar e us edin thefoun ofpo tltic esqgal-St atomic and
Ban
.
gre n ou s ulc el
･
S(105)･ Cigarette sprepal
･
ed from the chop pedste mbal
'k al'e s m oked
to r elie vethepain ofsinusitis(1 06), and inlndo- China, thele a v e s and young slm ots
ilre Cll-Shed, mixed withalc ohol, a ndappliedtotheba ck in c a se s of lし-mbago a nd als o
a retlS ed fo rl･‡1eu maticpain s a ndinbathstotl
･
e ats c abies(107)I
A n umber of c o mpounds ha v ebe enis olated fr o mPlLChe a spe cie s, the m o st
charactel･istic ofwhichal･ethe etlde sm au edel･iv ativesillthe cu a uhte m o n e s el
･ie sfl･O m
P. chingoyo(108), P.fo etida(109), P. o clo T
･
ata(110,111), P. 7
･
OSea (l12), alld P.
1m a V eOle n s(113). Thei･e hav ebee nn o pr e viou s repo rts of any phyto che mical
studie s on P. indica.
In this report w ede s cri betheis olatio nofa n e w c u auhtem o n edel
.iv･ativ e15
fl'O mP･indica and elucidateits structtll･e through interpr etatio n ofthe high-field
pr oton nrn r spectn lm a nd hydrolysisto c u a tlh em on e(16).
Ma ss me asu r elTe nt Ofthe m ole c ula rion oftheis olate e stablished a m ole cular
fol-TlulaC24ti3608, al一dofpalticulal
･il-tel･eStin the m as s spectl
･
um w ere the ions atr'L/z
2 1 7(C15H210) and ”/I 13 1(C6Hl lO3). W he re a sthe latte r sugges ted a
polyful- Ctional este r 弧it, the fo 皿 e rindic ated the nucleus to be asesqulterpel- e･
Bas ed o nprior Phyto che mic al w ork with Plu che a species it w a s c onside red that
the nucletlS Inightbe ofthe c
I
Li a uhte mone type･ Fl
･
O m the ir spectr um , hydl
･
OXy,
s a tu l
-
a red ester, and α,β- u llSatu r ated ke ton efun ction alities were e vide nt. From the
九m a xat258n m it w as appare nt that the keton ew a s α,β,β-trisubstituted(c alcd254
n m), andthis w as c o nfimled bythe abs e n c e ofa ny olefjnicproton belo w5.4ppm .
T he■str uctu re oftheis olate w a sestablished bythe c o mplete as slgn m e ntOfthe
40OM Hz proto n 1-I nr!PeCtl
･
u m thr ough tlSe
'
of do uble r e s onanc e ald IN D O R
te chn lqu e S･ Pl
･
eli minal･y e x a minatio n ofthe spectl
･
u m inc o mpa ris on withptlblished
n ILr spe ctral datafor c o mpoundsin this se ries(109,1 10,113),indicatedthe presen c e
oftw o a?State s a t2･O9, qu atel
･
n al
･
y m ethyl gl
･
O uPS atC- 10(0.98ppm)a nd C-4(1.28
ppm), a nd tw o. olefinic m ethylgr oups at81.86(13- H 3)a nd82.10(12- H 3). Tw o
othel● thl.e 叩 rOtOn Singletsin the spectru1n(81.26and 1.66)w e reas signedto gl
･
O tlPS
il-al- eStel･ side chaill･ Thes edata st-ggesteda cu auhte m on edel
･iv ativ e esterified with
a side chain ha v ”gthe lT”lec ulal
･ for m ulaC9H1 305･ T he pl
.
eS enC e Ofa do wnfield
qtlal
●tet Lit8 5･24coupledto the thl
･
e e-Pr OtOll doub一et(J =6 Hz) at61.26 w a s
c onfl･m ed through itTadiation and indicated that this m u s tbe a 2,3-(1iacetoxy-2-
m ethyl butyl
･
ate u nit. Jt, thel
･
efol･e
,
l
･
em ained fol･ us to e s tablishtheloc ation ofthe
a cyla tillguI血
5 2
M ild hydl
'
01ysis oftheisolate affordedcua uhtellOne(16)thel･eby e stablish ing
the skeleton and the lo c atio n and ste re o che mistry of
>
the hydro groups･ This
stel
.
eO ChemicalalTay W as C Onfir medthrotlgh il
･
r adiation ofthe tl･iplet(J = 3 FIE)LIL8
5･02, whichc onside l
･
ablysimplirledthl
･
Otlgh in
･
adiation ofthe c omple xITultipletin the
l
･
egion 81･84-1･76･ h
'
l
.
adiatio n at81
･
81col-fil･m e(Ithe c o uplingto aTlequとItOl
･ial叩 -
H a nd als opet
. mitted a s sign m e ntofthelα - H to a slightlybr o ade n ed do tlblet(J = 1 5
Hz)at8 1･49a ndthelβ凋 to ado ubletat81･33 in thede c or
.
tpledspectru m･
Tw o aliphatic do ublets(J = 15 Hz)at82.17and 2.25 w ere assignedto the
9- H2･ Irradiation at 82･17c ollaps ed the signal a t 82.25 to a singlet, andthis
c o叩Iing w asfurther stlbsta ntiated thl
･
OtlghINDO Rexpel
･im e11tS m O nitol･l ng ea ch
pl
'
Ot()llSuC C e S Siv ely･ Individu ala ssign m el-t Ofthe 9α - H and 9P- H l･e S OIl a nCeS W a s
ba sed imitallyin priol
. data(109,110,113)fol･ c om poundsin this se ries.
3
H♂
Rが
､
●
A
1 3
15
o ?H3 ′H3u
1 5 R= - C - C - CH
OAc
ヽ
O Ac
1 6 R= H
T he slightly bl･O ade n ed doublet of doublets(J =4, 13 Hz)at81.92w a s
a s signedtothe 5α - H, a nd irradiation c ollaps edthe signalat 83.Olto ado tlblet(J =
15 Hz), which m u st the refo r ebethe6α 一 日. Altho tlgh significilntChallge S W et' also
obs e r v ed il= he regio n82.15
-2.27,it w a s o nlythl
･
O ugh irl
･
adiatio n at呂2.17 that the
signals at 3.01a nd 1.92 w e reLC Ollaps edto doublets (J = 4 Hz) pel
'
mit[ingthe
a ssign m e nt ofthe6β胡 . Onlythe
■
m ethylel-ePr OtO n S atC
-2, bothorwhich 皿 t-Stbeil-
the regio n81･76 1･86re m ainedtobe a ssign ed･ Be c at
.
.seil-･adiltion at81･49(-α - H)
simp一ified the r egion ar o und 81.84 m o retha nirl
･
adiatio -t8■1･33,the2β- H IT”St
bein this region a ndthe2α - H atabo ut81･81･ Be cau se ofthe nQn
-firsトorder na tu l‾e
ofthispa rtofthe spe ctru m,the s e v alu e sm u stbe c o n side redappl
･
0 Ⅹim ate･
T hat the este rgr o upis aC-3 a ndthehydl
･
OXy groups is at C-14α (rather
thaninthe side chain)is apparent froITlthe3β- H at
'
85.02andthe4- C H3 at 呂1･28･
Thes edata ar ein agre e m e ntwiththo s efor a4
-hydro xyde rivative a nd no tfol
･
the
c o r re sponding4- a c etyl deriv ativ e, whel
･
e the s e signals al
･
e Obsel･V ed at 85･86an L1
53
1.60, l
･
e SPeCtiv ely(110). Theis olate, therefol
.
e
,
ha sthe stru ctur e3-(2
7
,
3'-diac etoxy-
2- - m ethyl butyryl)-c u a uhte m o n e(15)･
on畠ftl･thel･ inte re sting obs e r v atio n w a s made;n am ely, that thelα
-
,
5α - a nd
9α - res on allCeS W ere alュslightlybro ade n ed･ T his waspal
･
tic ulal･1y cle al
･ fo rthe ト an(1
9- m ethyleu e pl
･
OtOnS Wheredirectco mparis ol C Ould be1-ade with the col
･
r eSPOndil-g
β-proto ns, which w e rej肌 al
-iablyshaIP･ W e s ugge st this broade Amg to be c a used by
w eak cotlPling withthelO- m ethylgrotlP･ Inde ed,the r e s olution e nhanc ed,400
- M Hz
spectrum cleal
･1ysho w sthis m ethylgl
･
O uP tObebl
･
O ade n edsigl-ific al-tlyin c o mpalうs o n
with the5' -H 3.
1 5w a s obtained a s c ol I･1e s sprism s on standing, mp165
o
,
ir
,
I)ln a X(K Br)
3 42 0, 2960, 2940, 2890, 1740, 166 0,1585, 1445, 1390, 137(), 1 240, 1200, 11 20,
1070,1 020,940, 87 0,75o. a nd 620cm -1;t-Ⅴ, 九1n aX(EtO H) 258n m(logE4.15);1H-
11 m l
･
, (400M Hz, C D C13)8 0.98(3 H, bd, s, 14- H 3), 1.26(3 H,d, J = 6 Hz, 4㌧H 3),
1.28(3 H, s, 15- H 3), 1.33(1 H,dt, J = 3, 3, 15 Hz, 1β- H), 1.49 (1 H, bd, ddd, J =
3, 12, 15 Hz, 1(x- H), 1.6 6(3 H, s, 5
'
- H 3), 1.81 (1 H, m , 2α - H), 1.84(1 H, m , 2β-
H), 1･.86(3 H, s, 13- H 3), 1.92(1 H, d d, J = 4, 13 Hz, 5α - H), 2.09(6 H, s, 2 x
O Ac), 2.10(3 H, s, 12- H 3), 2.17(lil,dJ = 15, H z, 9α -H),2.17(1 H,d d, J = 13,15
Hz
,
6P- H), 2.25(1 H, d, J = 15 Hz, 9P- H), 3.01 (1H, dd, J = 4, 15 Hz, 6α - H),
5.02(1 H, t, J = 3 Hz,3β- H)and 5.24(1 H, q, J = 6 Hz, 3
-
-H); m s, m/z(rel. int. , %)
45 2(M＋,1),434(2), 218(8), 217(47), 216(26), 201(l l),193(5), 173(5), 159(8),
149(6), 131(22), 123(9), 121(8), 109(8), 97(1()), 95(15), 83(12), 81(13), 71
(16), 69(19),67(12),56(27)and 55(25). M a ssm e as u re m e nts, O bs vd. 45 2. 412,
C24H3 608 r equ l
･
e S 452･ 410; 217･1594, C15H210 requ lre S2 17･15 91; 31.07 04,
C6HllO3requ lr eS131.07 07.
HY D ROLY SIS O F 1 5･ -To a s olutiol1 0f 1 5(I-1.4 mg)in a nhydrous M eO H
(1 01T1)w as addeda slnallqu a ntity of Na2C O3･ A fte r2 hat room te mperature,
the s olv ent w a sre m ov ed in va c u a, cold H20(10ml)w a s added alldthe mixtu re
extl-a cted with CHC13 (5Ⅹ 10ml), al
ldwith H20 ulltil11eutl
･
al, dl
･ied ovel･ Na2S O4
and ev aporatedi7･王 VaCILO tO afford a gum my m a s s(16, 4.4 mg), u v, 九m a x(EtO H)
258n m(4･03)I, 1H - n m r (60 M Hz, C D C13), 80.93(3 H, s, 15- H 3), 1.21(3 H, s,
14- H 3), 1･8 1(3 H, s, 13- H 3), 2.01(3 H, s, 12- H 3), 2.19(2 H, m , 9- H 2), 2.67
(lH, br s, exchal-ge able with D20, 3-bH), 2.88(1 H,br s, exchal-ge able with D20,
4- O H),3･01(1 H, ” , 6α - H)and 3･65(1 H, br s, 3- H); m s, ”/i(rel. int. , %)252(M ＋
･6), 201(ll), 194(20), 178(6), 177(4), 175(4),166(6), 16 5(6), 152(17), 151
(ll),1 49(9),137(9), 125(21),124(15),123(ll), 1 21(ll),110(13), 109(14), 95
(‖),84(14),83(14),81(12)a nd73(64)･ T hese physic al data al
･
eil- とIgre e me nt With
5 4
thoLqe, O♭t;lhl CdTn
.
e Vi(川 SlyI
-
o r c t1とI uhten -(1 ‖e(16')(川),乙I11d idelltity w its C()nl･
l
il･ m e (1 by
c(叩 arjso n(tlc, --1S)withai-ill-the-tic sa mple.
2.1.2 Am孟de s
Natu r al pr odu cts posse s si ng a mide gro up ar e u s u ally m arked biologic al
●
inter e sts･ Forin stanc e
,
the pu ngents ubsta n c e s c apsicin andpiperin e a ndthe a ntlgO ut
c olchicine are play a simporta nt natur al drug pr odu cts upto n o w･ Thedistri butio n of
n atur ally ∝ cu nng a mide sisindefinitefo r che motaxonomic c orlSide r ation.
i. E N TA D A P HASEOLOID ES(75,76)
Entada pha s e olides Me rr･ (Legu min o s a e) is a w o ody climber gro wing
thoughouts outh-e a sta sia a nd kno w n c om mo nlyin T haia s
”Saba a m on-I. T he s e eds of
thisplants are utiliz ng a s afわlkm edicin etotre a t skindis e a se s a nda s a s o ap pla ntin
T haila nd a nd othertr opic s. Ba ru a etal. have show n tha tthe s e eds c o ntain ole anolic
a cidaIld e ntage nic a cid(7 7). T暮Iispre s e ntin ve stigatio nllad led t otlle is olatio n of
t w o n ew s ulfur-c ontainingc ompouds且7and 18, (e ntadamide A a nd entadami de B)
T he m olecularfor m ula of 1 7w a sdet er mined t obe C6HllN O2S(M＋, m/I
161･0554, calcd 1 61･05 11)byhighres olution MS(EI)m e a s urem ent. TheI Rspe ctrum
of17 in C H C13r eve aled bands at3200-3500c m
-1(br,N Ha nd O H),1640c m-1(c= o)
and158 0c m-1(c=c). T he13c- N M Rspe c trum in C D C13indic atedthat the m ole cule
w as m ade upbyo n e α,β-dis ubstituted olefin e c onjugated witha
I
carbo nyl gr o up,
.
one
m ethyl, tw o m ethyle n e a nd o n e a midefu n ctio n, a s sho w nin Table10. Co n sidering
the 13c- N M Rspe ctral data, allsign als ofthelH -N M Rspe ctr um of17 inCDC13 W e r e
a ssign ed asfollo w s:87.64ppm(1 H, d,J = 14.5 Hz,tr ans- C珪-CH CO-), 85.68ppm
(1 H, d, J I 14･5 Hz, tr ams- C旦= C H C O-), 8 6.20ppm(1 H, br, CO N H, disappe ar s o n
addito n of D20), 83.69ppm (2 H, t,J = 声Hz, - O Cf!2CH2N), 3.20-3.55p pm (3 H,
m
,
O Hl- OCH2CH2N,be c om e s a2H triplet(J = 5 Hz) c e n tered at 83･44ppm on
ad dito n of D20), 82.32ppm(3H, s, S- CH3). Fr om the abo ue r esults, the struc tur eof
Entada mide A w as elu cidatedtobe tra7Lf-N -(2-hydroxyethyl)-3- m ethylthiopropenamide.
Entada mideB,18, C7H15N O2S2([M]＋ m/I209.0553,c alcd 209.0545),differed
in c ompo sitio nbythe inc r em entCH4Sfrom entada mide A. T heIRspe ctrum (CHC13)
of 18sho w ed ba nds at 3250-3550 cm -1 (br, N H a nd OH)a nd 1660c m
-1(amide
CO)likethe spe ctr u m of 17. The lH N M Ra nd13c NM Rspectra(CDC13)of 1 8also
exhibitedsimi1ar slgn als totho s eduetothe - C O NHCH2CH20H m oietyof 17, as sho w n
in Table s10and l . The other slgn als orbothspectra sho wedthe preseIIC e Of a n
5 5
is olated = C H- C H 2- m oiety a ndtw o equivale n tS- m e thylgro upsinthe m ole c ule(且8)･
Fr o mthe abo v e r e s ults, the str u cture of entadamide B w as sho w n to be N-(2-
hydroxyethyl)-3,3-bis(m ethylthio)propa n a mide･
Me 十 C
?
, Me _ Sis _ Me
H2よェ2H - C - C - NH
II
‾ c H
21H2
0 0 H
EnLLldL1111idc A
l
C - N H - C H
2
-
(I
0
Ent山山11iJc良
Table且0 13c- NMRspe ctr al data ofentada mideA and B
Cartm n Entadami deA
*
Ent=adami deB
*
C-1 165.9(s) 170.4(s)
C-2 115.7(d) 42.9(t)a
C-3 ･143.4(d) 50.4(d)
N H- C H2 4 2.6(t) 42.5(t)a
C H2-O H 62.2(t) 61.8(t)
S- C E3 14.7(q) 13.4(q)
* (100 M flz, CDC13)
a Assign m ents maytx5interchange
TablelllH N M Rspe ctr aldata ofentada mideB inCDC13(8ppm)
TH2
8
6.20
4.15
3.75
3.45
2.68
2.4
2.16
(1 H,br, .c o ns - ,dis ap pear s o n addito n of D20)
(1 H, t, J = 7 H2:, C宣- C H2C O-)
(2 H, i, I = 5 Hz, - OC旦2, C H2N -)
(2 H, m , - O CH2C旦2, N- ,be c o m e s a2 Hbiplet(J = Hz)o n ad dito nof D20)
(2 H,d,J = 7 Hz, CH - Cf!2C O-)
(1H,br, -OH,dis appe a r s o n additondfD20
(6H, ∫,S- Me
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ii. P IP E R SjiR M E N T O S U M(78)
T he ge n u sPL
'
pe rin the Piper a c ea fami lyis c o mpo s ed ofappro xim ately200
spe cie sdistributedprim arilyin tr opic al r egions(79). A num ber of PL
'
per species ar e
n o tedfortheir ethnom edic alpr ope rtie s, of which the repu ted stim ulant, c a rmin ative,
diuretic a nd diapho retic a ctivitie s ofP. nigrLu n areProbablythebe stkn o w n(80,8 1).The
specie s of intere st in the pre s ent study, Pipe r s arm e n ( o s u mRo xb” als okn o w n a s
.'Cha-plu
1.
, ha s exhit)ied in vitro a ctl V lty ln the reductio n ofblo ods ugarin alloxa n
diabetic r abbits(82)a ndin Thailandthepla nt and f mitare u sed a s an expectorant(80).
In the M alay a nd Indone sia nArchipelago, thele a v e s and ro o ts of this spe cie sha v e
be en repo rtedtopro vide an effe ctiv e r e m edyfo rto otha che,fungoid derm atitis o nthe
fe et, c oughing, asthm a and pleurisy(8 1). Aprevio u sinve stigation of P. s armen(osLLm
yielded β-sit o sterol and dihy血o cinn amic a cid a stw o co nstittle ntS Orthele aves(83).
Herein･ is the report ofthe is olation and stru c tural elucidation of five c omponents
is olated fr o mthe d ried fruit of P･ s arm e nto s u m･ Fo ur of the s e c o mpo nents ar e
previouslyu n r epo rted na tu ral pr oducts a nd t w o ofthe s ehav ebe en synthe sizedto
c o nfir mtheir stru ctu re s.
Fiv e of the c o mpo unds extrac ted fr om thed ried fruit of P. sarm ef2tO S u mW ere
is olated as de s c ribed inthe Experim e ntal s e ctio n. Tle Strtl C亡ur alelucidatio northe s e
c o mpo u nds will be de s cri bed in the o rderin which they w e r e eluted fro m the
cbr o m atogr aphyc olu m n.
Compo und 且9, thele a stpolar c omponent, w a s alo w - m elting s olidwhich
e7'hibited apare ntpe ak inits ele ctr o nimpa ct m a ss spe ctrum(eim s)at m/z316anda n
a c c u r ate m a ss c o n siste nt withthe m ole c ularfo r mtlla C21H3202･ The m ass spe ctral
fr agm e nt at m/I 131(84)(se epropo s edstru ctu rebelo w), the ul[r a viole[(85)a ndlH
NM Rspe ctr a(85)alls ugge stedthepr e se n c e ofa 3,4- m ethylenedioxy-phenyl m oiety
c o njugated to a n alke nyl side chain･ T he
lH N M Rals o indic ated that the
c o nfigur ation ofthe1,2-do ublebo nd istr a m s(J = 15.6H z)and boththelH a ndthe
2
■ l
7
1(:
､`§i
.#
5
●
19
6
■
(C H2)11C H3
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m/z ･ 13 1
13c N M Rspectr a show ed that the side chain isline ar･ T he stm cturepropo sed fo r
thisfirst c ompon ent, 1 9, ha s n ot be e nrepo rtedpr e vio u slyinthelite r atur e altho ugh
r elat edElatural produ cts withCl1(is olated fr om P･ lo ngu m(86))a ndC12tr a m s- alke nyl
side ch ain s(pipatalin e,is olated fr o mP. pe epuloide s(85))hav ebe e n repo rted･
The s e c o nd c o mpound eluted fr om the c olu m n w as c rystallin e s olidwhich
exhibited an elm s parention at m/z 19 and an ac cu rate m a ss c onsistent withthe
form ula C13H13N O. T heinfrared abs orption at1725c m
-1 (u n u s u alpo sitio nfo r a n
amide)(87)and the str o ng ultravioletabs orption at240nm (88)both w ere c o n sistent
with thepre s e n c e ofa nN -a cylpyrr ole m oiety･ Detailedanalysts Ofthe
lH a nd 1 3c
N M Rspe c打a indic ated this c o mpo n e nt po s s e s s e s stru ctu r e20 Be c a u s e ofthe
lo w erba 汀ie rto rotatio n abo ut the c arbo叩トnitr oge n bo nd in a cylpy汀01e s(8 7), the
pr oto n s a nd c arbo n s at thet&o. α -po sitio n s ofthe pyrrole ri ng appe a r at the s a m e
po sitio nin the lH a nd1 3c N M Rspe ctra, r e spe ctiv ely, u nlikethe situ atio n with
s at u r ated ami de s(t obe dis c uss ed late r). To o urknowledge, 2 0 ha sneither be en
is olated fr om n atur al s o u r c e s n o r synthe sizedprevio u slybutitis w o rth notlng that3-
phenylpr opanoic a cid, the par e nt a cid ofamide20, w a sis olatedpreviouslyfro m the
le a v e s of P. s arm entos um (83).
2'
.#
3
'
20
･5β
The eim s(M', 223),infr ar ed spe ctr u m(C =0, 1673c m
-I), m elting point, and
pm rspe ctr a alls upportedthe c o n clu sio nthat thethirdc o mponentlSPellitorine, 21･ A
detaileda n alysis ofthe40 ,M Hz IH N M Rspe ctrum of 21(89)ispres entedinTable1la
for comparis on .with2 2a nd 23and in Table libthe100 M flz 13c N M R data for2 1
is r eported fo r c o mparis on with 22 a nd23 als obe c aus e the che mic alshifts for
s e v e ralc arbo n sdifferfro mtho se r epo rtedpreviously(90). Pellitorineha sbe e nfo u nd
in a nu mbe r of PL
'
per spe cie s as w ella sin the Compo sita e a nd the Ruta c e a efa milie s
(91)I 21 ha s als obe e n
L
lhe(arse(ofn um e ro u s syntheticin v estigatio n s(92)pre s u m ably
be c a u s e ofits slgn泊c a n tbiologlC ala ctivlty.
Thefo urthc o mpone nt, 22, w a s a n oilwhichexhibitedapare ntiontat m/z221 in
its eims a nd a n a c c u rate ln aS S C O n Siste nt withthefonll ula C14H23NO. The infra r ed
(C= 0, 1650cm
-1) a nd ultra violet spe ctra(九m a x274n m)s ugge stedthepre s e n c e ofa
die n ainide m oietyaIldthelH N M Rspe ctr u mindic ated that both do ublebo ndsinthe
5 8
die n e syte m w e r e of thetr a m s
-c onfigu r atio nJ2,3 = 15.2, J4,5 =14･1 Hz)･ The lH
spe ctr u m(Table l la)als o s ugge sted that the nitrogen atom w a spr e s e ntin a
pyrr olidin ering a nd be c a u s e of the higher bamier to rotation abo ut this c arbonyl-
nitr ogen bond(93) (as c o mpared withthe barrierin 2 0(87), the α- o r syn -pr oto n s
r e s on ate upfield fr o mthe α
1
- o r a nti-pr oto n s(93) (a ntito the c a rbo nyl gro up).
con v er s ely,it w a sdis c o v e red bya
lH-1H 2 D-CO S Ye xperim e nt that theβsynpr oto n s
r es o n atedo w nfield fr o m theβ
-
antiprotons. T he 13c N M Rspe c trum of c omponent
22
,
which is re c orded in Tablel lb, show s that the c arbon chain beyo ndthe die n e
m oietyislin e ar a nd als o exhibits four re s olved r e s o n ac e sfor the c arbons ofthe
pyrr olidine n ng, withthe (x- o r syn- c arbo n being a s sign ed the m ore upfield
r e so n a n c e at4 6.0p pm (93). The evide n c ede scri bed abovsindic ate s thatthisfourth
c o mponentisthepreviously un reported N-a cylp yrrolidine, 22,for which w epropo s e
the nam e sa m e nd e.
T hefifth a nd fin al c ompo n entinthis study, 2 3, e xhibited inits eim s aparent
ion ai m/z 299a nd a n a c c u r ate m a ss appropn ate fo r a m ole c ular fo rm ula of
C18H21NO3. T heIR a ndUV spectr a s ugge stedthe pre s e n c e ofa n u n s atu r ateda mide
fu n ction andthe ba s epe ak in the eim s at m/I131 indic ated apartial stru cture c o n sisting
ofa do uble bond90njugatedto a 3,4- m ethylenedio xyphenylsubstitu ents (i･e･ aryト
c H- C H- C H2- , S e ediscussion ofeim s of 1 9). Analysis of the lH (Tablella) a nd
13c N M Rspe ctra(Tablellb)for this c o mpound indic ated that thetw odo ublebonds
pre s entin 23 w ere ofthe trams- c o nfiguration(J2,3 - 15･2, J6,7 = 15･6liz)and that the
nitr oge n ato m w a s agal nPr e s e ntin a pyrr olidin e n ng･ Allofthis spe ctro s c opic data
s uppo rts the c o n clu sio n 血at this c ompo und is another u n s at ur ated N
-a cylpymlidin e,
23,fo r which w epr opo s ethe n a m e s arm e nto sin e･
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A
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Tqも
23
E
Ar
y
N
ab.p
･D
1･(3,4･ m ethyle r)edio xy phe nyl)･1 E-tetr ade c e n e, 19
TLC(1% EtOAc/petr ol)RfO.70; M P 33.5-36.5
oC;U V(EtOH) 九m a x216
n m (20,000), 260 (12,000), 268(l l,500), 312(5,300); I R(C C14)3010, 292 0,
1 500
,
1480, 1 245, 1040c m
-1;1H N M R, 400 M Hz (CDC13)86.91(1,s,H -2
1
),6.7 5
(2,m ,H -5
-
and 6
1
), 6.29(1,d, I = 15.6 Hz, H -1), 6.06(1,dt, J = 15.6, 6.5 Hz, H -2),
5.94(2,s,H -7
.
), 2.17(2,dt, J - 7.2, 7.0 Hz, H - 3),1.45(2,m ,H -4), 1.28(18, m , H -5
toH -13), 0.89(3,t, J = 6.4 Hz), as sign ments c o nfir m ed by 2 D- C O S Yexperim e nt;
13c N M R, 100 M Hz(C D C13) 147.9(＋,C-3
-
),146.5(＋,C-4
-
),132.5(＋,C -1
-
), 129.5(-
,C- 1), 129.2(- ,C -2),1 20. 1(＋,C-6
'
), 108.2(- ,C-5
T
), 1 05.3(- ,C- 2
'
), 100.9(＋,C-
7
'
),3 2.9(＋), 3 1.9(＋), 29.6(＋), 29.5(＋), 29.3(＋), 29.2(＋), 22.6(＋), 14.1(- ,C-1 4)
.
,
MS (rel. int.) m/z316(M＋,4),288(82),161(69), 131(100);e x a ct m a s s e s c alcd. fo r
C21H3202316.2402and C9H70 fragm e nt131.0494, found 3 16.2400and 131･0496,
r espe ctively.
N ･(3･ phe nylpr opa n olyl)pyr r ole, 20
T L C(5 % EtOAc/petr ol)Rf 0.75;M P 48.5-5 0.O
oC; U V(EtO H)九m a x205nm
(25 00),240(8000);IR(C C14)3060, 3030, 2940, 1725, 1470, 1370, 1325,7 00c m
-1
;
1H NM R,(CDC13)8 7.27(7,m ,H- 2
-
,
-3
-
,
-4
-
a nd - α)6.27 (2,t, J - 2.5 Hz, H -β),
3.12(2,t), 3.ll(2,t,H -2 or -3);1H N MR(C6D6) 87.09(5, m ,H -3
7
,
-4'
,
a nd - α),6.94
(2,d, J = 7.3 Hz, B- 2
f
);6.07(2,t, J = 2.3 日z, H -β), 2.78(2,t, J = 7.6 Hz), 2.37(2,t,
J = 7.6, Hz,H -2 or -3);13c N M R(CDC13) 164.6(C-1),140.2 (C-1
-
), 128.7 (C-2
-
),
1 28.4(C13
-
), 126.5(C- 4
-
), 11 8.9(2 x C- a), 113
'
.2(2 冗 C-β);36.4, 3 0.4(C-2 or
6 0
-3)MS(rel. int.) m/I 199(M＋, 58), 105(55),91(100), 7 7(21), 65(17)･, e x a ct m a s s e s
c alcd. fo rC13H13NO 199.0997, fo u nd 199.1005.
N-孟s obutyl-2 E,4 E･de c ad孟e n a m畳de (pel且孟tor畳ne), 2且
T L C(5 % EtO Ac/petr ol)RfO.10; M P 66- 8oC(lit.(91) 69
oC);I Ra nd M S
the s a m e astho s e r epo rtedpr evio u sly(94);1H and 13c N M R, s e eTable slla and
1lb
,
re spe ctively.
N･(2E,4 E･ de c ad畳e noyりp yrol豆d呈me (s ar mentin e), 22
T L C(30% EtO Ac/petr ol)Rf 0.42; a yello w oil; U V(EtO H) 九m a x274n m
(16,900);IR(C C14)2940, 2920, 2860,1650, 1635, 16110, 1420 c m
l
;
lH a nd 13c
N M R, s e eTable slla a nd llb, r e spe ctiv ely; M S(rel. int.)221(M＋,39), 192(6),
178(14),150(100),81(74);ex a ct m ases c alcd. for C14H23NO221. 780a ndC9Ⅰi12N O
fr agm e nt150. 920, fo u nd 221.177 8and 150.0917, r e spe c tiv ely･
N ･[7-(3,4･ m e紬yle n edioxy phe nyl)- 2 E,6 E-heptadienoyI]p yr rolidin e
(s a r m e n七o sin e), 23
T LC(30 %EtOAc/petr ol)Rf0.32; M P 77.5-79.5
oC;U V仲tO H) 九m ax217n m
(E 36,700), 267(18,700), 309(8,900);IR(CC14)2865, 1660, 1615, 1480, 1245, 1040
c m
-1
,
1H and13C N M R
,
s e eTable slla and llb
,
re spe c tively; M S(rel. int.)299
(M ＋,16), 201(18), 131(100), 100(57);exa ct m a s s c alcd.fo rC18‡i2 1N O3 299･1 521,
fo und 299.1526.
Table lla lH N M R Datafo r21, 2 2, a nd 23a
H 2 1 2 2 23
2
3
4
5
6
7
8
9
1 0
α
β
β
'
α
-
Y
N_班
5.7 6
7.19
6
.
10
6.12
2.14
1.4 2
1.3 0
1.3 0
0.89
3.1(;
1.80
(d, 15,0)
(d d, 15.0, 10.0)
(d d, 13.1, 10.0)
(dt, 13.1, 7.0)
(d d, 6.8, 7.3)
(quint, 7 .1)
(m)
(m)
(t, 6.9)
(t, 6.5)
(m)
0.92(d, 6.7)
5.6 0 br, s
6.01
7.2 1
6.0 8
6.1 0
2.08
1.3 5
1.23
l.23
0.8 1
3.4 4
(d, 1 5.2)
(dd, 15.2, 9.5)
(dd, 14.1, 9.5)
(dt, 1 4.1, 7 .0)
(d d, 6.8, 7.0)
(quint. 6.9)
(m)
(m)
(t, 4.3)
(t, 6.9)
1.8 9(quint, 7.0)
1.7 9(quint, 7.0)
3.4 7(I, 6.9)
61 3(d, 15.2)
6.92(dt. 15.2, 6.2)
2.3 6(br s)
2.36(br s)
6.0 2(dt, 15.6. 6.2)
63 2(d. 15,6)
ら
3.5 0(t, 7.0)
1.95(quint, 6.4)
1.86(quint, 6･4)
3.53(t, 7.0)
ac he micalshifts areirlPPm fro mT M S, m ultiplicities and co uplingc o nstA ntSin Hertz arei
n
pare ntheses andthe s a mples w erediss olved in C D C13･
bAssign m e nts ofarylproto ns :86.88(br s, H -2
-
), 6･74(m , H-5
'
a nd 6
.
), 5･94(s, H-7
-
)
6 1
Table 1且b 13c N M R Dat afor2且, 22, and 23a
2 3
■ ■■ ■ - 11 1 ■■ ■■ l ■■■
16 4.7
12 0.3
14 4.
3 2.2
3 l.6
1 3 0.2
(＋)
(-)
(-)
(十)
(＋)
(-)
(-)
(＋)
(-)
(-)
(-)
(-)
(＋)
(十)
(十)
(＋)
(一)
(十)
2 2
165.2
119.8
2 1Carbo n
1
2
3
4
5
6
7
8
9
1 0
α
β
β
●
α
'
†
16 6.4(十)
12 1.8(-)
14 3.2(-)
12 8.2(-)
14 1.3 (-)
3 2.9(＋)
2 8.5(＋)
31.4(＋)
22.5(＋)
14.0(-)
4 6.9(＋)
2 8.6(-)
2 0.1(-)
143.1
12 8.6
142.2
3 2.9
28.5
31.4
22.5
14.0
45.9
2 6.1(十)
2 4.3(十)
4 6.5(十)
1 2 7.5
b
45.7(＋)
2 6.0(十)
2 4.2(十)
4 6.4(十)
aChe mic alshifts arein ppm
'from T M SwithCD C13 a S S OIv ent･
bc he mic alshiftsfor carbons 1
-
to 7
7
ar e :13 2.0(＋), 10 5.3(-), 147.9(＋), 108.1(-), 122･ (-),
1 00.9(＋),r especdvely. See r efere n ce(26)for assign m e nts ofrelatedarom atic compo u nds･
2.1.3 Alkaloids
Alk aloids have playedanimpo rta n tpartin thedevelopm entof the che micala nd
biologic alscieJIC e S. T hey w er e orlgl n ally defin ed a s pharm a c ol gical1y a ctive,
nitr oge n heter o cy lic ba s e s ofpla nt o ngl n･ A definitio n which w a s an atu r al
c o n s equ e n c e ofthe e arly e xperie n c e s of alkaloid is olatio n, a nd wbicb fbc u s sed o n
pla nts which bad be en used as s o urc e s of 血Ⅵgsfわr c e nt血 e s, or w ell know nto be
e xtr e m elytoxic.
T he alkaloid gro ups pre s ented he r eis r o ughlydらvided ba s ed o nthe m ajor
a min o a cid &o m whichthey ar ederived.
2
`1.3.1 Is oqul nOlin es
●
●
a. Bisbe n zylis oqu l n OIin e s
i. C Y C L E A B A R B A TA(114,115)
Cycle aba rba ta(W all.)M ie rs(Me nispe r m a c e a e), a pla nt growing in Ea st Asia
a nd u s ed in T haila nd fo rthe tre atm e nt of fe v e rsas s o ciated with m alaria. Thispla nt
ha s been s tudiedpre vio u slya nd fo u ndt o affo rd a n umber ofalkaloids(1 16,117)･ In
this in ve stigatio n, five alkaloids, (＋)-tetr a ndrin e[24], (-)-1im a cin e [2 5], (＋)-
thalrugo sin e[26],(＋)-ho m o a r o m olin e[27]and(-)-cycle apeltin e[28],w er efo u ndfr o m
th,afirstalkaloidal fr a ctio n. A ltho ugh the s e alkaloids a rediv e rs elydistributed(116
-
6 2
119), thu sfar, their c o mplete a nd u n a mbigu o u sln - a nd13c- n mr a n alys e sha v enot
ap peared du e t othe s evere o v erlap ofthe proto n and c arbo n signals fr om the
c orre spo nding po sitions ofthe dim eric units･ As are s ult, s o m e ofthe pr e vio u sly
reported
13c a ssign ments oftetrandrin e[24],1im a cine[2.5]and hom oar o m olin e[27]
requir edefinition andrevisio n･ High fieldn m r, andpartic ularlythe u se ofvario u stw o
-
dim e n sio nal NM Rtechniqu es(C O S Y, R O ESY, H E T COR andF L OCK), permitted the s e
dete ロninadons.
Te tra ndrin e[2 4] w a spre viously is ola ted fro m v ario u spla nts,in cluding C･
barbata, and N MR par am etershavebee npartiallya ssigned(116-i19). ThelH N M R
spe ctru m sho w ed c ot!pling signals forthefo urproton softheC
-
- ring, anda c c o rdingto
c o n v e ntion(118), the m o stdo w nfieldsign al(87.30, dd, J = 8.2, 2.2 Hz)sho uldbe
as slgn edto H -14
t
･ A de coupling studyo nthe
lH N M Rspe ctru m at300M Hz sho w ed
thatH -14
-
c o upled to 臥13
'(87.10, dd, J = 8.2, 2.3 Hz)and H1 10
t
(8 6･27, dd, J -
8.2, 2.3 Hz), H -ll
-
(86.76, dd, J = 8.2, 2.3Hz) c o upledto 月 -13
-
and H-10'
,
a nd H-
14(8 6.86, dd, J = 8.2, 2.2 Hz) c o upled to 冗 -13(86.82, d, J = 8･2 Hz)and H-10
(8 6.52, d, J = 2.2 Hz). T he s e relatio n ships w e r e c o nfir m ed by the C O SY spe ctrum
that als o sho w ed thatH -1(8 3.72) c o upled t o t w oH- α pro to n s at82･48a nd 2･67,
a ndthatH -1
.
(3.84) c o upledtothetw oH- α
-
proton s at82･75a nd 3･22･
T he R O E S Yspe ctr um (Fig. 4) (120,12 1) sho w ed the pre s enc e of N O B
c o rrelatio n c onto urs betw e en H -5(8 6.26)a nd6- O Me(83.7 0), H -13(86.82)and
12- O Me(83.88), H -5
-
( 86.48)and 6
.
- O Me(83.33), a nd H -8
-
(85･96)a nd H-14
T
I
Thu s
,
H -14- is spatiallyclo ser to H- 8
-
tha n 臥1 0', w hich is n ot af,par e ntfr o mthe
pla n ardiagr a m(118). ThelH NM Rdata fo rthe m ethyla nd m ethin esignalsye r e
c onsistent with the repo rteddata(118), but ther e w er e n opr e vio u s r epo rts o nthe
as sign m e nt ofthe six m ethyle n egr o ups, which ar e a ssign ed her e･ A s a mple (70mg)of
24 in about0.4 ml C DC13, W as u sed fo rthe
lH and als ofor 13c N M Ra sslgn me n t･
The13c spe ctru m of 24o nglnallysho w ed only22s epar ated ar o m atic c arbo n slgn als･
Ho w e v e r
,
after z er ofillingto 32 K, tw o sign als n e a r8127･7(C-4a a nd C-4a
f
), a nd tw o
sign als n e ar8121.6 (C111
'
and C-13
'), w er edis clo sed, permitting the e merge n c e
ofall24aro m atic c arbo n slgn als, c o n sitent withthe s加 ctur e･ T heH E TCORspe ctm m
(122)displayede a ch ofthe pr oto n ated c a rbons, a ndthe F LO CK spe ctrpm (Fig･ 5)
(123)indic atedthe lo ng-range c or relatio n sbetween
lH a nd13Cthr oughthr e ebo nds
a ndtw obo nds.
An alysis ofthe c or r espo nding cro ss
- c orrela tion s r eve
l
aled that the N - M e(8
2.30)c o upledto C- 1(8 61.19)and C13(843･91),the N
'
- Me(8215 8) c o upledto C-
6 3
1f( 863.64) a nd C-3
･
(845･00), the H -1 c oupledto C -8a(8122･6 4), C
-4a(8
127. 2), C- α(841.70), C-8(8148.19)a nd C
-9(8134･68), the H -1
.
c oupledto C-
α
-
( 37.93), theH -5(86･26)c o upledto C
-4(82 1･8i),c-8a,C-7(8137⊥63)I C-6(
8151.18)a nd C-4a, the H -5
･
(86･48)c o upledto C 7
-
(8143･5 7), C-6
-
(8148･39), C-
4･(824.92) andC-8a
･
(8127･84),the H -8
f
(8 5･
'
96) c o upled to C-6
-
,
C-7･
,
C-1, a nd
c-4a
.
,
the‡i-13 c oupled to C1 1(8149･1 2), C-9 a nd C-10,the H
- 13
'
coupledto C1
12-(8153.58), C-9
-
a nd C-ll-
,
the 6- O Me(8 3･70)c oupledto C-6, the 7- O Me(8
3.15) c o upledtらc-7, the12- O Me(83.88)c oupledto C1 12a nd the 6
.
- O Me(8 3･33)
c o upled to C-6
-
･ Ther efor e, this e xperim e ntper mittedthe c o mplete asslgnm e ntOfthe
13c n mr data･ Retr o spec tive a n alysis ofthe H E T C O Rspectr u mthe ndis clo s ed the
a s slgn m e ntS Ofthepa rtly o v e rlapped sign als ofthe six m ethyle n egr o ups a sthe H
13
sign als at8 2･87and 3･47,.
the H -3T signals at 82･83 a nd 3･39, theH
-4 sign alat 8
2.39 a nd2.89, the H -4
'
sign als at 2･69a nd 2･91, the H
- α sign als at 82･48 a nd
2.67, a nd the H - α
,
sign als at82･75and3･22･ The un a mbigu o u s
IH a nd1 3c n m rdata
25 ar e show n in Table s 12a nd 13, r e spe ctively･ Co mparis on with the r epo rted
13c da tafo r2 4(l1 9)indic ate sthat the datafor C-8･a, C -ll, and C-7
-
sho uld be
revised･ In addit o n, the par am eter sfor the N
- Me and N- - M e,and fo rC- α a nd C- α
'
n o whave bee n cle arly a ss ign ed, and the a s slgn m e ntSforthe O Me s lgn alshave be en
de丘n ed.
Lim a cin e[25]als o w a spr e vio u slyis olated fro m this a nd othe rpla nts, a nd
partiala ssign m e ntofthe
lH a nd 13c n m rdata ha sbe e nrepo rted (l16-119)･ Like
tetr a nd rin e[24], a s a mple(70 mg)of 25
▲
in abo ut0.4 mlCDC13 W a s u s ed fo rthis
study, a nda c o rr e spo nding o n e
- a ndtw o-dim e n sio n alN M Rstudyledto the c o mplete
a s slgn m e nt Ofthe
lH a nd13c n m rdata･ Co mpads o n withthe r epo rted
1 3c data
(Table13),indic atedthatC-11a ndC-7
'
sho uldbe r e vis ed･ The N - Me, N
-
- Me
,
C-3
,
C-
3
-
, C- α a nd C- α
- ha v e n o wbe e n cle arly a sslgn ed, and a sslgn m entSfわrthethr e eO Me
slgn alsha v ebe e n m ade.
T halrugo sin e[26], a stere ois om erof lim a cin e[25], w a spr e vio u slyis olated
fr o mthis a nd othe r pla nts, andpartialas sign m e n ts Of the
lH N M R dat aha v ebee n
m ade(1 16-1 18). A s a mple(80mg)of 26in abo ut0.4 mlofCDC13 W a s u s edinthis
study, a nd the
lB a nd13cn m rdataba v e n o wbe e n c o mpletely a s slgn ed bythe u se of
C O S Y
,
R O E S Y
,
H E T C O Ra nd F L O C Kt e chniqu e s, a nd s om e ofthe slgn alsdiffe r
fr o m tho s e of 25(Tables 12a nd 13). The m ajo rdiffire n c ein the proton data
betw e e n25a nd 26isthatthe 6
'
- O Me sign alof 26is0.5ppm farthe rdo wnrleldtha n
that of 25
,
a ndtheH -1 and H-5' r e son anc e s of 26a r e abo utO･2ppm farthe rdow nfield
tha ntho s e of 25
,
r e spe ctiv ely, andthe H -10, H -14 a nd H-1
-
sign als of26 areO･2-0･3
64
ppm fartherdo wnfield tha ntho s e of 25r espectiv ely･ Furtherm ore, the C
-5, C-8, C-
4a
'
and C-8a
'
s lgn als of 26ar e2-3ppm far ther up- or dow nfieldtha n tho s e of 25.
Ho m o ar om alin e[27]ha sbe e nis olated pre vio u slyfro m abo u t t en pla nts, but
thisisthefirstrepo rted is olationfro m C. barba ta(116,I17). In o u r st udy,it w a sfou nd
thatits proto n n m r spe ctr a sho w ed rem arkable differe n ce betw e en dilute and
c onc e ntr ated s olutionsin C D C13, e spe cially, o n e of the N- m ethyl signals m oved
up鮎1d by m o r etha nO･1ppm ･ Inthis study, a s a mple(40 mg) of 27in abo utO･4
mlofC DC13 W a s u s ed, a nd its c o mplete lH a nd 13c n m rdata w ere a s slgn ed by a
c ombin atio n ofCOSY, ROES Y, BET COR and F L O C Ke xperim en ts(Tables 12a nd
13). Co mparis o n with the reportedlH n m rdata(118)in
.
dic ated that the a ssign m e nts
forN - M e and N
-
- Me sho uldbe r evised･ Comparis on withthe r eported
13c n m rdata
(117,124)indic a ted thatthe a ssign me nts of C-9, C-9
'
,
C-3
,
C-3-
,
じ11
,
C-1 2, C-4a
.
･
C-8a
'
, 6- O Me and6
'
- O Me als o sho uld be r e vis ed
,
a ndthatC-4a, C-9
'
, C-5, C-13, N -
Me a nd N
f
- Meha v ebe e ndefinitiv elya sslgn ed.
Cycle apeltin e[28], a ste re ois o m e r of ho m o ar o m olin e27, w a sisolated
pr e vio u sly fr om C. peltata(1 25), a ndthisis the fir stis olatio nfrom C･ ba rba t a
I
(116,1 17). A s ample(13mg)of 2 8abo utO.4 ml ofCDC13 W a s u S ed forthe n mr
studie s, a nd the
.lH a nd 1 3c n m rdata of28w er e as slgn ed by the u s e ofthe C O S Y,
ROESY, H E T C O Ra nd F L O C Kte c nigu e s(Table s12a nd 13). The m ajordiffere n c e s
1
be t w e e nthe pr oto ndata of 27and 28are that the B -10signal of28is abo ut1ppm
fa rther do w nfieldthanthat of 27, a ndthe slgn alsfo rH -1, 6- O Me, a nd班 -8 ar e abo ut
O12p pm farther do w nfieldtha n tho s e of 2 7･ T he m ajordifferenc esinthe c arbo n
data betw e e n27 and28is thatthe C- a
f
sign al of 29 is abo ut29 ppm farthe r
dow nfieldtha nthatof 27,butthe C-3 sign alof 28is5ppm farthe r upfieldtha n thatof
27. Futhe r m or e
,
the slgn alsfo rC-8,C-8a, α,9, 10, 12, 13 a nd 13
t
of 28 are2-3ppm
farther upfieldtha ntho s e of 27, a ndthe sign alsfo rC
-4
,
C-4a,C-4
.
a nd C19
暮
of 28 ar e
2-3ppm 血the rdow n鮎1dtha ntho s e of 之7, re spe ctively･
Alkaloids24,25a nd 26belo ng to agr o ups of bisbenzylisoqulnOline alkaloids
withtw o ether linkage sbetw e e n8
-7
f
and11-12
-
,
a ndtheirH -8
t
signalis farther upfield
tha nthat of H-5
T
. In c o ntr ast, in alkaloids2 7a nd 28, which ha v eethe rlinkage s
betw e en 7-8
･
a nd l ト12-
,
the 臥 8 slgn al is fa rthe r do wnfieldthan that of H
-5･
Futherm ore, in c o ntr a st to the alkaloids 24, 25a nd 26, and alsoin c o n tr a st tothe
n o r mal bisben zylis oquinoline s with t w o or thr e e ether linkage s(with c e rtain
exc eptio n s, s u ch a s c andic u sine, 12
-0-de s m ethyllaberin e, o s omine)(1161 118), alkaloids
27a nd 28sho w edthepr oton re s ona n c e ofthe N
t
- Mefarthe rupfieldthan the sign al for
6 5
the c or respo nding N
- Me･ A study t o re- examin ethe spe ctr a of othe r
r
alkaloids
with the s e stru c turalchar a cteristic sis c urre ntlybeingu ndertake n･
co ntinuing studie s of the alkaloids fr a ct
io n affo rded tw o n e w
bisbe nzylis oquin oline alkaloids
■
,
n am ely,
●
(-)- 2
-
- n o rlim a cin e [29], and (')-
cycle abarbatin e[30].(＋)- Te tra ndrin e2
.
-β- N- o xide[31] w a s als ofo undinthe e xtr a ct･
This alkaloid w a sis olatedpr e viouslyfr o mth isplant a sthefir stbisben zylis oquin olin e
N l ｡Xide, butits stnlCtur e W as n otfullydete -ined(127)･ T hekn ow n alkaloids(叶
berba min e, (＋repa ndin e, (＋)-cycle a n orin e, (＋)
-daphn a ndrin e, (-)- c u rin e, (＋)
-
c o cla urin e, and(-)-N - m ethylc o cla甲rin ew er e als oide ntified･
T he m a s s spe ctru m of(-)-2
.
- n orlim a cin e[29]is char a ct eristic of a do ubly
bridged, tail
-to-taildim erwith▲
a m ole c ularpe ak at m/I594(1 00%), c o rr e spo nding to
c36H3 8N206･ A strongfr agm e ntio nat m/I367 c o rre spondsto the up perpart o
fthe
m ole c ule. The s e t w ofr agm e ntsare 1 4 daltons le sstha nthe c o rre spo ndingIon sinthe
m a s s spe ctru m oflim a cin e･
T helH n m r spectrum pr e s e nts o nly o n eN
- m ethylgr o up signal at82･32 ppm
whichsho uld be a ssignedtotheleftha ndside isq uinolin e unit(128)･ Compar edtothe
lH n m r spe ctr um of(-)-1irna cin e,the abse n c e ofathre e pr oton singlet ar o u nd 2･55
ppm indic ate s the pre s e n c e of a se c ondary a min e o nt
he dghtba nd side ofthe
m ole c ule･ As e xpe cted, slgn alsdue tothepr oto n s situ ated n e arN
-2' ar e shiftedfurther
dow nfield: H -l
'
at 84.17 ppm , inste ad of 3.87 p pm fo rlim a cine(126), the
m ethyle n eproton s at C-3
･
a r e at3･20ppm a nd 3･51ppm in ste ad of 2･83a nd 3･49
ppm , a ndthepr otons atC
- α
･
appe ar at3･20p pm a nd2･98ppm in ste ad of2･76ppm
and3.22ppm(128). T he otherres o n a n c e sin the spe ctru m ar e similartothose obs e rv ed
fo r(-)-1im a cin e(126,128).
A ROESY experim e nt sho w ed a spatialrelatio n shipbetw e e nthe 2
- N - m ethyl
sign al(2 3 2ppm) andH -1(3.74ppm), a s w ella sbetw e e nthe2
- N Me andH -4(3･51
ppm). An effe ctbetw een H -1
f
(4･17ppm)and H-8
'
(6･07ppm) w a s als o visible･
T he s e r e s ults c o nfirm edthe pr e s e n c e of a N
-2
.
se c o ndary a min e･ Hom onucle ar
c o s y, H MQC a nd HM B Ce xperim e ntspe rmittedthe complete a s sign m e nt of the
lH
a nd13cspe ctra of(-)-2
-
- n o rlim a cin e[29]aspr e s e nted aro u nd stru ctu r e s29a and 29b･
T he s e c o nd n e wbisbe n zylis oquin oline,( 叶cycle aba rba tin e[30], a恥 rded a
m as s spe ctr u m showing a m ole c ularionpe ak at m/I608(C37H40N206) ac c o mpa nied
by a ba s epeak at m/I 381･ T he m a ss ofthe latter fr agm e nt c o rr e spo nds to
6 6
C22H26N204, a nd indic ate sthat the upperpart ofthe m ole c uleis s ubstituted bytw o
m etho xylgr o ups a nd o n ehydr o xylgr o up, withtw o m ethyla tedtertiary a mirle S, Or by
thr e e m ethoxyl gr o ups a nd aN - m ethylgroup and a s e c ondary amin e･ T he pre s enc e
in thelH n m r spe ctr um oftw othre e-proton singlets at82･25ppm and2･58ppm du e
to tw oN - m ethylgro upsindic ated theform er struc t ural hypo the sis to be c orre ct･
Ex c eptforthe abs enc e ofathre epr ot o n singletne ar3.75ppm , the slgn als obs ervedin
the spe c tr um are similar to tho se obs e Ⅳ ed inthe spe c tru m of (-)-is o te tr andrine
(128). T his similarity s ugge stedthatc o mpo und30 w a side ntic alt o､C- 0 -dem ethyト
is otetr a nd rine.
T he s m all abs olute v alue of the po sitiv e spe cific rotation of30c onfirm ed
that(＋)-cycleabarbadn ebelo ng to the tetra ndrine s ubgro up andinc orporatesthel R,1
tS
c o nfigu r atio n(129)･
A R O E S Yexperim e ntc o nfir m edthe se a s sign me nts. In particular, effe cts w e r e
obs e rv ed betw e en H -5
-
(6.55ppm)and OMe-6
.
(3.55ppm), 日 -1
'
(3.98ppm)and H-8
'
(6.08ppm), 2
'
NMe (2.58 ppm) a nd H- r(3.98ppm), a nd 2- N Me(2･25ppm) a nd
H-1(3.95ppm). The lH n m rdata ar e s u m m erizedo n stru cture30.
The m ass spe ctrum of (＋)-tetr and rin e2
'
-β-N - oxide [3 1] displays a w e ak
m ole c ular io n at m/I638(16 %)whichc orre spondstoC38Ⅰ14 2N207･ Theba sepe akat
m/I62 2 isdu etothelo s s ofa n o xyge n at o m a nd sugge sts the pre senc e of a N
- oxide
function･ T he otherfragm entio n s are similartotho s e obs ervedin the m a s s spe ctr u m
of(＋)-tetr a ndrin e, with a s tr o ng pe ak at m/z 395(45 %) du e t or the
bistetrahydr ois oquin oline&agm e ntfollo wingfa cile cla v age ofthebe n zylicbonds(128)I
T he lH n m r spe ctrum (in C D C13, 500 M Hz),pr e s ented aro und stru cture
31a,indic a ted athr e eproton si ngletdueto a2- N
- Me at2134ppm whilethe 2
t
- N - m ethyl
gro upr e s o n ate sfurtherdow nfieldtha n u s血1 at3･36ppm ･ Thedo ubletof do ubletsdu e
to H ll
'
at4･44ppm , a s w ellasthetw o m ultiplets c orre spondingtothe C
-3. m ethyle n e
gr o up at3.76 a nd4.13ppm , ar e als o m o redo w nfieldthaninthe spectr u m of(＋)
-
tetr a ndrine (re spe ctiv ely at3.84, 2.83,a nd 3･39ppm)･ T he s efe atu r e s c onfirm edthe
pre s enc e of a N- oxide fu n ctio n at N
12
.
･ Other r e s o n a n c e s,espe ciallytho s e ofthe
ar o matic protons, w e re v erysimilartotho se obs erv ed fo r(＋)
-tetra nd rin e(126)･
T he do wnfieldshifts of O･8ppm forthe2
'
- N - m ethyl･ single t and of O･6 ppm
forthe H -1･ do ublet of do ublets sugge sted that H
- r is onthe side oppo sitetotheN
-
6 7
oxide(127). T he po sitive optic al rotation indica te s that3
1 po s s e ss e sthe l S,1
'
S
c on{1gur atio n(1 27). Therefo r etheN - oxidefunctio n o c cupie s thePorientation･
T his c o nfiguration ofthe N
- oxidefunctio n wa s c onfi- ed by a R O E S Y
experim ent; a signirlC antC O rrelation wa s obs;rved be tw e en H
-1
'
(4･44ppm)andthe
2･ - N Me(3.36ppm), while n o effects w er edete cted betw e e nH
-3
.
andthe 2
'
- N Me･
T he r efore,the N Megr oupIS On the s a m e side ofthe m ole cule a sH
-1'
･ andthe o xy ge n
ato m o nthe oppo site side･
T he c o mplete a s slgn m e ntS Or
l= and13c spe ctra ha v ebe e n c o nfi- ed by
h. m o nucle a, C OSY, H M BC a nd H MQC e xperim e nts a nd a;e pre s e nted a r o u nd
stn lCture S31a and 31 b.
q?
苫
Z
4J
置ヽ
記
○
芝
0
;i
↓
草
■J
■ 一
一■■
tl
もぎ
t
r ,
M
e)
† ゝ
e5
ヽ
P l
l■ 事
I
～_
ヽ
●○
Lh･
ヽ
P )
I
O
I
ー
▼ ■
チ
ヽ
”
l■ 一
ヽ
<
t■■
M
I
き In =
ヽ
■▼l■ ●
■ 一
ヽ
ら
I
ヽ
d O
l
?
* & 亀
8 4･
●
?
早
I
牽
I
l- く8
Figur e4 R O E S Y Spe ctru m of2 4
6 8
.2
′
… 6”2 ,′ , 9
′
.チ
.
T
l
て;a,1諾
′
抑
′
て
8
♂ O
8 卓
旬 ■ 色
柑弼e
ヽ-I
4
α ”/醐e
@
卑4匂
q-
轟 ㊨
州 脅
専一 匂 匂
I
◎
ら
i
I
◎
A
匂
I
昏
守
150 1 4 0 1 3 0
1 2 0
Figu r e5 F L O C K Spec tru mof24
6 9
†二 OMe
/
6 + O 糊B
3
3′
6 - 0 弼e
1/ 1
1 2- 0 醐e
a/
5
1&
/
5
,
1 0
ll/
㍗
13
14
13
/
14
/
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3.72(d,9.5)
2.30(s)
2.87(m)
3.47(m)
2.39(rn)
2.S9(m)
6.26(s)
3.70(s)
3.15(s)
N M¢
6-O Me
7-O Mc
1 0
l l
I210 Me
1 3
1 4
1'
N'Me
3●
3
'
4
-
4●
5●
6'-O Me
8'
2.4 5(dd,1 4.1.A)
2.6 7(dd,1 4,1 0)
6.52(a,2.2)
3.8 S(s)
6.8 2(d,8.2)
6.S 6(dd,8.2,2.2)
3.8 4(dd,l l,5.9)
2.58(s)
2.83(m)
3.3 9(m)
2.69(m)
2.91(孤)
6.4 8(s)
3.33(s)
5.96(s)
a
' 2.7 5(dd,l l.0,1 2.3)
d 3.2 2＋d d.12.3.5.9)
1 0' 6.2 7(dd,8.2,2.3)
1 1
1
6.7 6(dd,8.2.2.3)
1 3
'
7.1 0(dd,8.2,2.3)
14
T
7.3 0(dd,8.2,2 .3)
2 5 2 6
3.7 5(dd,10.9,2.5
2.3 2(s)
2.85(m)
3.49(m)
2.39(也)
2.90(m)
6.2 7(s)
3.7 0(s)
2.5 7(d,13.9)
2.69(dd,13.9,1 0)
6.5 7(d,2.2)
3.9 1(s)
6.S 3(d,8,2)
6.書5(dd,8.2,2.2)
3.87(dd,1 0.9,5.6)
2.59(s)
2.写3(m)
3.4 9(m)
2.7 2(m)
2.9 4(rrl)
6.5 1(s)
3.3 3(s)
6
.0 5(s)
2.7 5(dd,12.5,10.”
3
.2 2(dd,1 2.5,5.6)
6.3 0(dd,8.2,2.3)
6.7 9(dd,8.2,2,3)
7.1 2(dd,8.2,2.3)
7 .3 2(dd,8.2,2.3)
3.98(dd,10.9,2.5)
2.2 8(s)
2.7 4(也)
3.21(m)
2.32(dd,15,4.7)
2.79(rn)
6.3 2(s)
3.27(s)
2.61(dd,14.S,10.9)
2.90(dd,14.8.2.5)
6.2 6(d,2.2)
3.88(s)
6.7 6(d,8.3)
6,6 0(dd,a.3,2.2)
3.5 8(dd,l l.5,5.0)
2.45(S)
2.7 4(m)
3.31(班)
2.88(m)
2.90(m)
6.70(s)
3.86(s)
6.04(s)
2.76(m)
3.18(rn)
6,4 1(dd,8.3,2.2)
6.8 0(dd,8.3,2.2)
7 .0 2(dd,8.3,2,2)
7 .28(dd,8.3,2 .2)
3.6 3(dd,4,2.6)
2.5 3(s)
3.0 2(m)
2.73(rn)
2.40(m)
2.4 0(Tn)
6.3 3(s)
3
.60(s)
6.6 6(s)
2.68(m)
2,94(dd,1 4.I.4)
5.5 4(br.s)
3.8 8(s)
6.7 4(d,名.4)
6.7 0(dd,a.4 ,2.3)
4
.1 3(dβ.5)
2.4 3(s)
2.5 5(L71)
2.86(m)
2.7 3(m)
3.08(m)
6.20(rn)
3.7 6(s)
2.61(rn)
3.2 2(a.1 3.8)
6.95(dd,8.4,2.2)
6.4 0(dd,8.4,2.2)
6.9 1(dd,8,4,2.2)
7.3 3(dd.8.4,2.2)
3 .4 5(d.7 .7)
2.5 7(s)
2.6 6(m)
2.9 7(m)
2.6 0(m)
2.7 8(m)
6.4 1(s)
3.3 4(s)
6.4 4(s)
2.5 0(d,13.4,7.8)
3.0 5(d,13.4)
6.6 0(d.2.2)
3.94(s)
6.9 4(d,8.4)
6.8S(dd,8.4,2.2)
4
.1 9(br.d,9.8)
2.4 8(s)
2.8 4(m)
3.37(m)
2.63(m)
2.93(m)
6.3 8(s)
3.75(s)
2.77(dd.1 2.7,9.a)
3.13(dd,12.7J .6)
6.8 4(dd,8.4,2.2)
6.8 4(dd,a.4,2.2)
7.0 6(br.a.2.2)
7.3 0(br.d,2.2)
a Rec orded in C D C13, Chemic alshiftvalues are r eported as v alu es(ppm)fr o mT M Sat5 00 M Hz;signal
m ultiplicity and co upling c ongta nts(Hz)are sho w nin pare nthese s. In orderto follo wthe c o n v e ntio n
(117),the m ostdo w nfieldsign al is as sign ed forH-14
T
,
o n e ofthefo urpr oto ns offingC
'
.
7 0
Tab且e 且3 13c- N M RSpe ctr aData of Bisbe n zylis oqul nOline Alkaloids24･28fr o m
C. baTb w a a
2 7 2 8
65.3 1
4 2.3 6
4 6.78
2 6.5 9
1 2 7.92
1 1 2.3 8
1 4 9.1 2
1 4 4.1 5
1 2 0.7 3
1 3 1.3 1
4 0.38
1 3 3.90
1 2 0.4 6
1 4 8.5 8
1 4 8.50
1 1 2.7 7
1 2 3.4 5
6 0.2 2
4 1.5 4
4 4.2 6
2 2.7 0
12 .95
10 5.8 2
1 4 6.4 2
13 4.9 1
14 3.0 6
12 2.95
4 3.9 9
13 6.4 6
131.6 9
1 2 0.3 8
15 5.4 2
1 2 1.55
1 29.7 8
55.2 1
2 5 2 6
6 1.36
4 2.2 5
4 4.1 4
Ca rbon 2 4
6 l.19
4 2.0 5
43.91
2 1.8 1
12 7. 2
1 0 5.5 5
1 5 1.1 8
1 3 7.6 3
1 4 8.1 9
1 2 2.6 4
4 1.7 0
1 3 4.6 8
1 1 5
.99
1 49.1 2
1 4 6.83
1 1 1.3 3
1 2 2.5(;
63.6 4
4 2.3 2
4 5.0 0
24.9 2
1 2 7. 2
1 1 2.50
1 4 8.39
1 4 3.5 7
1 19.96
1 2 7.8 4
3 7
.93
1 3 4.91
1 3 2.4 2
12 1.6 3
153.58
l i l.6 3
129.90
55.55
59.99
5 5.8 7
5 5.5 6
6 4.26
4 3.72
51.1 0
2 8.4 5
1 3 0.5 6
1 1 1.1 0
1 4 8.5 0
1 4 3.5 0
1 1 6.93
1 2 8.0 2
3 8.3 2
1 3 0.9 5
1 1 7.0 0
1 4 8.7 0
1 4(;.64
1 1 0.7 1
1 2 3.65
6 0.4 6
4 1.50
4 4.96
2 4.96
1 2 2.99
1 0 4.50
1 4 7.6 1
1 3 3. 9
1 4 2.4 7
1 2 2.91
3 8.2 0
1 3 8.17
1 3 1.49
1 2 1.1 2
152.7 4
121.90
1 28.3 4
5 5.21
6 0.0
4 2.1
4 3.7
2 2.3
2 2.1
0 7.4
4 6.8
3 6.3
4 4.2
2 4.2
39.0
3 3.1
4 4.7
5 0.1
46.5
l l.3
2 1.7
6 4.9
4 2.8
4 5.8
25.3
3 0.5
1 2.1
48.9
4 3.1
2 1.1
9
3
2
4
4
6
4
2
0
2
6
7
7
0
1
5
8
2
9
0
9
7
8
6
7
5
3 0.7 7
3 7.93
3 5.17
3 1.8 5
2 2.79
54.3 6
2 2.4 9
29.93
55.8 4
56.2 2
55.8 2
1
1
1
1
1
1
1
1
1
1
1
1
2 1.7 6
23.2 1
0 4.8 0
4 5.7 5
3 4.5 7
4 1.8 6
2 3.4 1
4 1.8 5
3 4.96
1 6.14
49.2 9
46.93
l l.4 5
2 2.67
6 3.65
4 2.5 2
4 5.2 1
2 5.3 5
2 8.0 3
12.99
4 8.7 1
4 3.50
2 0.5 7
2 8.6 4
3 7.8 6
3 5.1 0
3 2.4 9
2 1.8 6
53.6 7
2 1.8 2
30.0 7
5 6.00
5 6.0 4 5 6.0 7 55.79
5 6.1 9 55.89 55.6 8
1
1
1
1
1
1
1
I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
W e
3
4
4a
5
6
7
8
8a
a
9
1 0
1 1
1 2
1 3
1 4
1
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aRe c orded in C D C13, Chemic alshiftv alu es are reportedas values(p pm)at125･8M Hz･
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b. 甘e色r a払ydr叩 r OtObe rbe r主n e s
i. PA R A B A E N ASA G ZT T A T A(130)
Paraba ena s agi(ta taM iers(Me nisperm a c e a e)is aloftyclimberindige n ous to the
n orthe rn part of Thailand a nd has be en u s ed bythe hilltribe s ofthis reglOrlfor
m edicinalpurpo s e s(131). A de c o ction ofstem sand le ave s affords atr e a tm e n tfo r
Ja u ndic e,indige stio n, andpainfulinte stinal dis( urbanc e s･ Allparts ofthe plant m aybe
u sed a s afeb rifuge and tonic. T he r ehave be e n n opre vio u s r epo rts of any
phyto che mic alorpha r m ac ologicalstudie s o nthis spe cie s, but are c ent tic scree ning Of P･
sagittata M o oney s ugge stedthe pre s e n c e of magnonorin ein the petiole(132)･ Inthis
report, w ede s cri bethe struc tur alelucidatio n of fo u r c ompo n entsis olated from thele a v e s
of P. s agltta taM iers. Tw o ofthe s e c ompone n ts ar ealkaloids no tpre viou slyreported.
T he c olorless crystalline s olid,32, w a sis olateda sderscribed intheExperim e ntal
s e ction a nd wasfo u ndtobethe cyclohe x anepentol(＋)-pr otoqu ercit ol(32) on theba sis
of the data r eported belo w･ Ou r400 M Ⅰiz
IH - n m r spe ctr u m ofthis cyclitol w a s
e ss e ntiallythe s a m e a sthatpr e vio u slyr eported at 220 M Hz(133). T he
13c- n m r
spe ctru m of 32w as,r eported re c ently (134),but tw o ofthe six c arbon res o n a n c e s
co uldn otbe a s sign ed u n a mbigu o u sly･ W eha v efo undthat
lH -13cshift-c orrelated 2-
D n m r spe ctr o s c opy(13 5,136)sho w edclearlytha t the m tlltipletat83･59ppm a s signed
to m - 1(133) w as a s s o ciated withthe 13c re s o n anc e at 8 68.9 ppm and that the
do ublet of do ublets at 83.85 fo r H -5 w as atta chedtothe carbo n r e s o n a ti gat 8
68.6. T hu s, w ehave be e n ableto as sign allsix re s o n a n c e s, andthe s e are repo rted in
this s e ction. The is olation of(＋)-protoquercit ol fro mthefamilyM e nisper ma cea eha s
been r eportedpr e vio u sly(137-13 8)･
O H
H O
H O
32
O H
O H
T he thre e c o mponents, 3 3I3 4, and 35 which w ereis olated fro m the ba sic
fra ction ofthele afextr a cts, ga v epo sitive Dragendorffand Mayer
'
ste st , sugge sting
they w er e alkaloids･ Ma s s spe ctral analysis Of the c ompou ndsindic ated a clo s
e
7 5
structural rela tio n ship a sallthre e exhibited the char cteristic re tro 】)iels- A lde r
fragm ents a s s o cia ted with a tetrahydropro t oberberin eskeleton po s s e ssing tw o
m ethoxy gr o ups inthe D ring(i.e. , fragm e nt m/I 164,FigLlr e6 a nd at lea st tw o
m ethoxyl gr o ups irl the A ring (139). The s e analys e s als o sugge sted tha t 3 3
cont ained an additoI一al m etl10Xylgroup and 34
●
a by血o xylgr o upln n ngA which w as
abs e ntin35(m/z220vs. 206 vs. 190, re spe ctiv ely, Fig. 6)
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Figure61 M as sSpe ctr al Fr agm entatio ns of 33,34and35
m/I
164
164
164
A varie ty of spe ctr o s c opl C t e chniques w a s employedto dete mine the
positio n s ofthe substitu e ntsin rlngS A a nd D･ Thepre s e n c e ofa C-9 m etho xylgroup
in allthre e alkaloids w a sindic ated bysignific a nt relativeinte n sity of the(M - OCH3)
fragm entin the m a s s spe ctra of33,34, a nd35 (18, 21, and 12 %, re spe ctively)
(140)･Fu rthe r evi denc efo r this s ubstitutio n w a s obtained fro mthe lH - n mr signal for
the C-8 m etbylene gr oup･ In co mpo unds with no C -9 oxy gen substitu ent, t壬Iis
m ethyle n e ap pears a s abr o adsingle (･ but when a m ethoxyl gro up ISPre s e nt O n C-9,
the C-8pse udo axialpr oto nis shifted upfieldtobe c o m e ado ublet(J - 16Hz)atabout
3･65 p pm , a nd the pse udo equatorialpr o to,n is de shielded to about 4･3 5ppm
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(141,14 2)･ Ex a min atio n of the lH spe ctr a ofthe s e alkaloids (Table 14)sho w s
cle arlythat the latter situ atio nexistsfo rthepr oto n satC-8[e.g. ,in 3383.55(d, J =
15･7 Hz),4125(d,J = 15･7 Hz)]･ Pla c e m e ntof the second m etho xylgr o upin ringD at
C-10 w asindic ated bythe o rtbo c o upling (∫ = 8.1 Hz) be t w een H-ll a nd ”-12.
Thus, w e c an c onclude thatthe tw o m etboxylgr oupsin nngD ofthe s e c ompounds
aI℃lo c ated atC-9 a nd C-10.
Both1H - a nd13c- nm r w ere e mployedto det er minethe s ubstitutio npater n sin
n ngA ofthe c o mpo u nds･ A 400 M Hz
I
- n m r spe ctr u m of35sho w ed singletsforthe
tw o ar o m aticpr oto n sin ring A, whichsugge stedthatthey w e reparato each othe r(i.e. ,
at the 1- a nd 4-po sitions)a ndthu sthatthetw o m ethoxylgr o ups w e r e atC-2 a ndC-3.
Comparis o n ofthe13c-n m rspe c tr um of 35withthat oftetrahydropalm atine(143,144),
akn o w ntetrahydr opr otobe rberin e with m e thoxy gr o ups at the 2,3,9, a nd l O-
po sitio n, e stablished that the c o mpo u nds w erethe s a m e･ Furthe r c o mparis o n ofother
physicalprope rtie s c o nfirm ed that theis olate w a sinde ed 35･ Altho ughportio n s ofthe
lH- n m r spe ctr u mof35 ha v ebe e n r eported(145),in Table14 weha v eindic atedthe
a s sign m e ntfo r e a ch res ona c einthe 400 M Hz spe ctru m･ Deter mina tio n ofthe optic al
r otatio n of 35e stablishedthatit w a s(-)-te tr ahydr opalm atine withthe(S) abs olute
c o nfigu r atio n asdepicted in Fig.6(146,147).
M a s s spe ctr al a n alys es establishedthat3 3w a s aper)ta m ethoxyl derivativ e
which c ontain ed a n addito n al 0 C H3gr o upsin n ngA a s c o mpared with 35and thatof
3 4 had an addito n al O Hgr o up ln this n ng･ Re action of34 with Metand K2C O3in
D M Fyielded 33a nd, thu s, sho w edthat33w a sthe m ethylethe rof 34･ Onbio synthetic
gro unds,thethr e e m ethoxylgr o ups ln n ngA of 33w o uld be expe cted at the1- , 2- and
3-po sitions, but c o mpads o n ofthe 13c spe c tru m of 3 3(Table 15)withthat of O-
m ethylc apamine(14,148), thekn ow ntetrahydroprotoberberin e with m ethoxyls atthe
1
,
2
,
3
,9, and 10-po sitions, sho w edthatthey w er e n ot the s a m e.
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甘ab且e 且4 1Ii400 M Hz N M Rspe c tr aof 3 3) 4, a nd 35
a
Hydrogen
CoTTlpO urI･d
3 3 3 4 3 5
b
1 6.56s 6.37 s 6 .75s
4 5.84 br. s(OH) 6.64s
5 ax 2.87m 2.84
1
m 3.17 m
5 eq 2.5 6m 2
.5 8m 2.67 m
6 a x 2.8 7m 2.84 m 2.6 7m
6 eq 3.2 2m 3.2 2m
3.2 1m
S ax 3.55 d(15.7) 3.55 d(15,9) 3.58 d(15.8)
8 eq 4.25 d(15.7) 4.25d(15.9) 4.2 6 d(15.8)
l l 6.7 9d(8.1) 6.so d(8.1) 6.8 1 d(8.1)
1 2 6.89 d(8.1) 6.87d(8.1) 6.8 8 d(8.1)
13 a x 2.8 7m 2.84 m 2.84 d d(16.0, 1 2.0)
13eq 3.24 dd(10.9, 4 .0) 3.26d d(10.5, 4.4) 3.2 8 d d(16.0, 4.0)
1 4 3.5 2m 3.5 1m 3.55d d(1 2.0, 4.0)
O C H3
1
s 3 .8 5 0 3.8 49 3.850
3.853 3.8 5 2 3.85 6
3.8 7 1 3.8 7 4 3.8 7 0
3.8 7 7
3.8 8 3
3.892 3.8 9 2
ac hemicalshifts ar ein ppm fro mTMS andc oupling co n sta nts areinpar enthesesin Hertz ･
bse eTo ur w e et al. (145)for adiscussio n ofs o m e of 山es e a ssign m ents.
T hefollowl ng evide n c e u n a mbigu o u slye stablishedthat the third m etho xy gr o up
in n ngA of 33w a s at the4-po sitio n andthatn o s ubstitu e n t w a s o nC
-1･ Tetr ahydr o-
pr otoberberin e s s u ch a s 35, w hich c ontain no m etho xylgr o up o nC
- 1, ha v ebe en
sho w nto e xistin atr ams- c o nfo rm atio n withr e spe c to the B/C ringfu sio n(148,149)A
T he obs e rv atio n ofahigh field(3.5-4.0ppm)H -14re s o n a n c eis o n eindic ation of th is
tr a m s- c onfo rm atio n (e.g., 3.55 p pm in 3 5) (14 5,14 8)･ In 3 3a nd 34, the n 臥 14
r e s o n a n c e w a sfわu nd inthis r egio n(Table1 4),
'indic adngthat bothc ompoundshave n o
s ubstit u e nt o nC-I a nd thatthey exis tin thetra m s- c onfor m atio n･ Fu rthe r, in similar
c o mpo u nds withn o s ubstitu e nt on C-1,the C-6 r es on a n c ein the
13c- n m r spe ctr u m
appe a rs at abo ut 51 ppm , while in c o mpo u nds with a n o xy ge n s ubstitu e nt at this
po sitio n, the C-6sign alap pearsin the r egion47-49ppm (148,150). 1n33a nd 34, this
sign al appe ar ed at 51. 2 and 50.9 p pm ,(Table 15)re spe ctiv ely, a s expe cted fo r
c o mpo unds with n oC-1substitu e nt.
It could be a su m ed thatbe c a u s ether eis n o substitu e nt at C-1 in either of
the s e alkaloids
,
the thre e substitu e ntsin nng A m ust be at the2,3, a nd 4-po sitions･
Butbe c a u s e s ubtitutio n atthe 4-po sitio nin pr otobe rberin e sis witho ut pre c edent,
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Tab畳e 且5 13c- n m r spe ctr a of33,34a nd 35a
Carbon
Co mpo u nds
3 3 3 4 35b
1 104.6 1 0.6 108.9
2 1 50.8 1 50.4 147.6L
3 1 40.5 133.5 147.6
4 151.8 146.3 111.5
4a 12 1
.
4 114.8 127.8
5 23.6 23
.
1 29.1
6 51
.
2 50.9 51.5
8 54.0 54.1 54.0
8a 127. 127. 126.9
9 150.3 150.2 15 0.3
10 1 45.1 14 5
.0 14 5.2
ll 1 1
.0 11 1.0 111.
12 1 23.8 1 23.7 123.7
12a 1 28
.7 1 28.6 128.7
13 36.4 36.2 36.4
14 59.5‾ 59.5 59.3
14a 1 3 .6 13 3.7 129.
2- O C H3 55.9 55.9 55.8
3- O C H3 6 0.6C 61.0
60.2
55.8
60.1
4- O C H3 60.9C
9- O C H3 60.2
10- OC H3 56.2 55.9 56.1
aChemicalshifts ar einppm fr o mT M S.
bDatataken b m Hyghes and MacLea n(144)
cAssign m ents mdybeinter challged.
e vide n c e will bepr es entedto e stablishcle arlythis s ubstitutio npatter n･ In co mpo u nds
witho ut a n oxygen substitu ent atthe4-po sition, the 13c re s onanc efo rC-5 appe ar s
at abo ut30ppm (e,g･ , 29･1ppm in 35)･ In bo th33and 34, this c arbo n is s trorlgly
shielded (23･6 a nd 23･1 ppm , r e spe ctively) be c a u s e of the pr e s enc e of a C-4
o xyge n s ubstitu e nt･ A similar shielding of C-5 ha sbeen repo rted for.simple
tetr abydr ois oquin olin e s
一
(151,15 2)a nd fo r m or e c o mple x syste m s(153,154)
po s s e s sl ng a methoxy gro up at the 4-po sitio n･ Als o, the 13c r e s o n a n c efo r all
c arbo n sin the A ringof34(Table 15
､
)sho w ed exc elle ntagre e m e nt with a si mi lary
s ubstituted tetr ahydr ois oquin olin e system (153). 1H 2- D nOe spectro s copy
(N O ES Y)(15)w a s als o e mployedto c o nfirm the s ubstit ution patternin ringA. For33,
thiste chniqu e sho w edthato n e of the m etho xylgr o ups w asin clo s eproxim ltytO H-
5a x(8 2･87), a re s ult thatis only po ssibleifa m etho xyl夢rOuP is on C-4･ The
N OE S Yte chniqu e w a s e v e n m oreinf m ativ e with 34, asitsho w edthat thehydr oxyl
pr oto nat 85.84 w a s.in clo s epr o ximityto H -5eq(8 2.58). T his re s ult e stablished
that the hydr o xyl gr o up l n n ngA m u stbe at the 4-po sitio n･ In m akingthelH - n m r
a s sign m e nts fわr allproto n sin 33a nd 3 4(Table 14), w e w er e a s sisted by alH
ho m o n u cle ar shift-c orrelated2- D experim ent(C O S Y)(15 6)perform ed with 33.
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on the basis ofthe abo v e evide n c e, w epr opo s etheillu str ated stru cturesfor33
a nd 34. As n either ofthe s e c o mpo u ndsha sbe e n r epo rtedpr e viously, w e stlgge Stthe
n a m es (-)- o - m ethylthaic a nin efor 33 a nd(-)-thaic a nin efo r 3 4･ Clo s ely r elated
le v or otatory s ubsta n c es ar e ofthe (S) c o nfigu r a tio n(146,147), s o w epr opo s ethe
abs olute c o nfigurations fo r3 3a nd 3 4ar e a sdepicted in Fig6･ An u n u s u al
bio synthetic fe ature ofthe tw o n e w alkloids is thepr e sen ce ofo xyge n s ubstitu e nts at
C-4. O fthe mor etha n70know nprotoberberine s(149), to ourkn o wledge the s e ar e
the fir st which ha v ebe e n r eported withs ubstitu e nts at the4
-positio n･
(＋)-P R O TOQU E R CI T O L(32). - Mp228-23 0
o
,
lit. (1 37)mp235-237
o
;[α]20D
＋ 23o(H20),lit. (13 7)[α]20D ＋ 25.6
o(E20);ir 1)m a x(K Br)33 20(st. ,br.), 1070,
1050 cm
-1
;
1H n mr
,
a s
■
repo rtedpr e vio u sly(1 3); 13c n m r(D20) 33.3(C-6),68･6
(C-5), 68.9(C-1), 7l.0(C-3), 72.3(C-4), 74.6(C -2); eim s m/z
･
(r el.int･) 165(M＋ ＋
1,1), 128(10), 10 2(18), 99(2 3),86(24),74(53),73(100).
(-)- o- M E T H Y L T H A ICA N N E(33). - Mp 119-120
o (MeO印C HC13);[α]20D-
2 59o(CH C13);ir I)m a x(C H C13)3040,29 40,2850, 1495,11 20, 910c m
-1
; uv 九m ax
(Eton) 208nm ( e 26,000), 229sh(e 15,000),278(e1,70 0);1H a nd1 3c n m r,s e e
Table s14a nd 15; eim s m/I(rel. int.) 385(M＋ , 69), 384(3 9), 3 54(1 8), 2 20(26),
165(24),164(100),149(61);tlc(50 % EtO Ac/30-Go
o
petr ole um etber) Rf0.44. Calcd
for C22Ⅰ壬27N O5:C, 68.55;H , 7.06; N,3.63. Fo u nd: C, 68.4 1;H, 7.40;N, 3.8 7.
(-)- T H AI C A N IN E(3 4): Mp144-146
o
(MeO H/C H C13);[α]20D - 2 43
o
(CH C13);
ir I)m a x(CHC13)35 20, 3020, 2830,2750, 1495, 1120,910c m
-1
; u v 九m a x(EtOH)
208n m (e22,000),221sh(e8100),280(e1300);withadded OH - 216( e32,00),
280(e3200);1H and13c n m r, seeTables14and 15;eims m/I(rel.int.)371 (M＋,60),
3 70(29), 340(12), 206(16), 165(23), 164(10), 149(57);tlc (50 %EtOAc/30-Goo
petr oleu rh ethe r)R fO.35. Calcd fo rC21H25NO5: C,67.91;H,6.78;N, 3.77. Fou nd:
C
,
67.75;H, 6.30; N, 3.8 0.
(-)- T E T R A fIY D R O P A L M A TIN E(35)- Mp 139-14 1
o
,
lit.(1 57) mp 14 1
o
;
[a]20D I 203
o
(C B C13), -23 6
o
(EtO H), lit.(157) [α】28D - 258o, -271o(EtOH);ir I)m ax
(C HC13) 3020,2830, 2750, 1595, 1255, 910c m
-1
;u v 九m a x(EtO H) 205 n m,225sh,
281･, 1H a nd13c n m r spe ctr a, s e eTable14a nd 15a nd r efer e n c e s(145) a nd(144),
re spe ctiv ely; eim s m/I(r el. int.) 335 (M＋, 67), 354(41), 324(12), 190(24),
165(23), 164(100),149(162).
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C O N VERSION OF 3 4 T O 3 3･ - To a s olu tio n of 34(24.7 rng) in D M F
(1･5 ml) w a s ad ded 24 mg finelypo wder ed K2C O3. To this s u spension w as
intr oduced 8･23トLl of Me†, andthe re a ction mixtu re w as stirred atro om temperatu re
u nder an atm o sphe re of N2fo r2.5h. H20 (10 ml) w a s addedto the re a ctio n
mixtu re, a ndtheprodu ct w a s extra cted withCHC13(3tim e s). The c o mbined orga nic
extra ctsw e re w a shed on ce with brine
,
dried(a nhydro u sMgS O4), a nd the solvent
r e m oved atr edu c edpre s s uretOgiv eayello w oil･ Pu rification ofthe crudeproductby
prepar ative tic (50% EtO Ac/30-60
o
pe tr ole u mether,Rf O.44)ga v e16.4 mg(64 %)ofa
co mpo u nd inde ntic alto33.
c. Naph 紬ale ne一畳s oq1血 o且in e s
i. A N C IS T R O C L A D US T ECTO R I U S(15 8,1 84)
An cistr o cladu sis the only genu s ofthe pla ntfamily Ancistr o clada c e a e a nd is
c o mpo s ed ofn e arly20spe cie s distributed in tropic al Asia, Malaysia, a nd We st
A fric a(1 59)･ T he ge n u sis a so urc e, togethe r with tw o ge n era in the
Dio n chophylla c e a e, ofthe naphthale n e-is oquin olin egro up of alkaloids(160,161).
Eighte e n alkaloidsinthis se rie shavebe en is olatedt oda te, and the c o mpo unds m aybe
gro uped a c c ordingtothe lo c ation ofthe8-bo ndjoiningthetw o units. M o st ofthe
alkaloids(ten)arelinked 5- 1
'
(162-169), whilsts e v e n other s are linked 7-1
'
(16,170-
17 2)A The rem aining alkaloid, ancistro cladidin e(36) fro mAncls tro cladlLfheyn e aヮu s
Wa11･ (173),islinked7-3
.
, a ndthe c rystallogr aphic a n alysis of this alkaloid w a s
re c ently prese nted(174). W e r eportherethe s t ru cturedeter min ation ofas e c o ndalkaloid
ha ving a7-3
'linkage, ancistro te c ( o rine (37)fro m the le av es of Ancis(ro cladLLS
te cto rius 牡o ur.)Merr.
CH30
O H
7
5ク
′
㌔,. ′ク
O C H3 C H3
㌦
cH3
N
#
㌔ . ,#
CH3
36
Pre vio u s w ork o n the st e m and t w igs Of A. te cto riu s ha s yielded
ancistro cladein e (167), ■an cistro cladin e (169), ham atine(169), and ancistro cline
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(169), subs equent to ade m onstration that the spe cie s c o n tain ed alkaloids(175)･ T he
r o ots ofA. te ctoriu sha v ebeen u s edtotre atdys e nte ry and malarial
A fte rpartitio n ofthe EtOfie xtra ct, the C HC13fra ctio n w a s chr o m atographedo n
alu min ato affo rd a n cistr o t e corine(0.016% yield). Fr o mits u v spe ctr um , whichdis-
played 九m ax234,286, 306,323, and 337n m, a n cistrote c t orin e w as a m e mb r ofthe
n apbthale n e-is oqul nOlin e s e rie s of alkaloids c o ntainlng a pbe n olic by血oxy gr oup
(℃ m a x3375 c m
-I), e v en tho ugh no po sitive FeC13te st O r Shiftinba s e(2 N NaOH
s olution)in the uv spe ctru m w as obs eⅣ ed. No m ole culario n w a s obs er v edinthe
electro nimpa ct(ei)m a ss spe ctru m, but a cle ar(M ＋ H＋)w asfou nd at m/I4 22 inthe
che mic al io nizatio n m a ss spe ctru m u si ng m etha n e a sthe r e agent gas･ Importa nt
fragm e ntsin the eim a s s spectr u m w er e obs erved at m/z406and 203.
T he lo w-fieldl臥 n m r spe c tr u m of a n cistr o t etorin efir mly e stablished the
napbtbale n e-is oqu l n Olill.e n ature Ofthe c o mpo und a nd indic ated thepr e s e n c e oftw o
do ublet m etbylgr o up, a n a r o m atic m etbylgr o up, a nN - m e tbylgr o up,a nd thr e e aro m atic
m ethoxy groups･ The ar o m atic r egio nW a s c o mple x, altho ughtw o s inglets w ere
appar e n t･
In o rde rto evalu atethe str u ctur e m o re e xplicitly, a detailed exa min atio n ofthe
high-fieldlH - n m r spe ct rum ofancistrote ctorine w a s undert ake n･ Tw o do ublet m ethyl
groups were observ ed at 81.2 68a nJd 8 I.46 6 fr o mthe 3- CH3 a nd the 1- C H3,
r e spe ctively, a nd their m ethin epro t ons w e r e obs e rved at 82.544and 8 3.73l.
h adiatio n at 81.27c ollaps edthe sign alat 82.544to ado ublet of do ublets(J =3.0,
10.3Hz), cle arlye stablishingthe3-CH3tObe equ atorial. T he ar o m atic r egio n w as n o w
cle ar1yr e s olved with singlets obs e r v ed at 8 6.518and87.232, do ublets at 86.689
a nd87･343, and a tripletat87･266･ T helatte rthre e sign als w e r e a ssign edto adjac ent
pr oto n s､o n the n aphtbale n e n u cle u s, a nd o nbioge n etic gr o u nds a m ethylgr o up(8
2.169)w aspla c edatC-2
'
and o xyge n atio n at C-4
-
a nd C-5' . Irr adiatio n of the
m etho xylgr o ups lnglet at 83.691c a u sed a n8.1 %nOe effe ctin the singletat 86.518,
a ndthe r evers ei汀 adiatio npr oduc ed a n nOe(4 %)o nlyinthe 83.691singlet. A
simila r spatialrelationship w as e stablished be t w e en the aro m atic m ethoxy gr o up at
3.985a ndthe do ublet at8 6.689, w hich c o uld thereforebe a s sign edto a5
T
- O C H3 and
its adjac e nt6t - 班 . Ther ew e r e a n u mber of alter n atives to explain the fo r m er nOe
e xperim e nts:(a)a7-1
'linkage, with the OH atC-4
I
andthethirdOCH3atC-8,(b)a7-
3
T
linkage withthe O H/O C H3atC-8/C-4
f
or r ever s e, a nd(c)a5-3
'linkage with O Hat
C-8 a ndOCH3atC-4
t
･ Potentially, the s e str u ctur es c o uld be distinguished by the
base-induc ed shiftofa pro to n ortho orpar a t o the hydr oxy gr oup a nd whe ther or n ot
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the proto n shifted is o rtho to a m etho xy gro up･ Ho w ever, the failu r e of
an cistrote ctorin eto undergo abatho chromic shiftinthe u v spe ctru m onthe addito n of
2 N NaO H didn otaugu r well fo rthe s u c c e s softhis experim e n t, and c ons equ ently, the
sl ngle crystal X-r aycrystallographic a n alysis w as c amiedo u t.
Ancistrote ctorin e crystallized in the m o n o clinicP 21 spa c egr o up Withtmit c ell
dim ensio ns ofa = 11･858(14), b = 7･043(7), C = 14.693(28) Ao andβ ≡ 114. 3(12).
The crystal stru cture w a s elu cidated, u singthe pr ogra mMU L T A N(176), a ndrefin ed,
usingthe progr am S H E L X(177)･ T hehydroge nbond lengtbs w ere re stric tedto 1.0 Ao
duringrefin e ment, a nd the large st pe ak on afinalele ctr ondensitydifferenc em ap was
O･12eAo ･ -3 T hefinal R = 8･0 % ove r1087 independe n - eflexions us lng a unit
w eightings che m e.
Final po sitio n pa r am eters, bond le ngths, a nd v ale ncy angle s are lis ted in
Table s16-18
,
respe ctiv ely･ T he c rystallographic stru ctu rededucedfo r ancistrote cto-
rine(Figure7)indic atestha titisinde eda7-3.linked naphthalen e-is oquinoline alkaloid
ha ving the m ole cula r arr aysho w nin70 in which theC-1and C-3 m ethyl groups ar e
cis a nd the N-c o ntaining n ngtOtheis ∝lulnOlin e moietyadopts s ofa c o nform ation with
C- 3the o uトof-plane ato m･ SterichindrarlCe abo u t thediaryllinkage re sultsin adihedral
a ngle of56･4
obe w e e nthetw o aro m atic nngs･
C(12)
o(2)
〔(6)
c(51
c(l ●l c(2▲)
c(4')
c(8
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ote ctorine(37)
Itn o wbe c a m epo ssibleto a ssignthe
lH spe ctr l m C O mpletely･ Fr o mthe nO･e
e xperim e nts the sihgle ts at 8 3.691and 83.985c otl d be a s signedtothe 6- a nd 5
'
-
8 3
o cH3, rePe Ctively,le avingthe signlet at83･323tobe a s o m e what s
hielded m etho xy
gr o up atc& similarly'the ar o m atic singlet at 86･5 18c ould be
assign edto H
-5 a nd
at 87.2 32･to H- 1
･
. Ex a min ation ofthe c ouplingc6n sta n tsper mittedthe doublets of
do ublets at 82.655 a nd8 2.787tobe a signedto H
-4βand 班-4α r e spe ctiv ely･ T he
c o mplete a s sign m e nts a r e sho wn on stru ctu r e37･ An cistr ote ctorin e(37)is therefore
a m embe r of the r ar e7-3
-
-linked n aph thale n e
-1S Oquin olin e alkaloids of which
a n cistro cladidin e(36)(173,174),isthe o nly othe r e x a mple･
T
A
0(
0(
0(
0(
CI
N I
CI
CI
CI
C I
C I
CI
C I
CI
CI
CI
CI
CI
CI
CI
CI
CI
C】
CI
C■
C
C
C
C
C
C
OI
H
H
II
H
I‡
H
Ⅱ
H
H
H
H
H
冗
II
I‡
‡‡
H
E
冗
H
H
II
a
H
刀
H
H
E
II
II
able
.to m
1)
2)
3)
4)
(1)
(2)
(3)
(4)
(4A)
(5)
(6)
” ,
(8)
(8A)
(1)
(2
1
)
(3?
(4?
(斗Aつ
(5
I
)
(6
'
)
Cr)
(8り
(SAつ
く9)
(10)
(ll)
(12)
(13)
(14)
(15)
H(3)
(1)
(3)
(4 A)
(4B)
β)
(1り
(6
'
)
(7
'
)
(名
.
)
(9 A)
(9B)
(9C)
.(10A)
(10Ⅰり
.(1∝:)-
(l l A)
:(llB)
:(llC)
.(12Å)
(12B)
(12C)
(13A)
(13B)
(13C)
(14Å)
(14Ⅰり
(14C)
(15 A)
(15B)
(15C)
16 Fr a ctio n alato micCo- ordin ate s(耳
Ⅹ
1240(ち)
4670(7)
3753(9)
3645(10)
1943(12)
2331(ll)
2868(13)
3963(ll)
3682(12)
4374(ll)
4056(ll)
3025(12)
2347(12)
2689(ll)
1312(ll)'
1769く1)
2589(10)
2962(ll)
2490(13)
2789(12)
2339(18)
1546(16)
1207(ll)
1656(13)
2074(14)
128S(16)
3135(14)
5591( 2)
1163(16)
1417(14)
4087(14)
3799(102)
1102(41)
2306(81)
443($l)
4559(77)
5014(69)
0662(71)
2342(loo)
1116(75)
05S3(72)
1546(77)
2922(39)
2105(94)
Q896(106)
0712(97)
1516(101)
3642(84)
2300(3S)
3510(89)
5926(88)
5199 (96)
6272(70)
0396(52)
1102(88)
1S54(67)
2230(49)
0997(82)
0919(74)
｡柑07(59)
3619 (94)
4383(87)
104) withら.s.a
-
s (inpa ∫e ntbe sis)
9594
y
(:
65 4 9(:
1 13 8 7(:
13613(:
87 9 4ぐ
7931ぐ
6042(:
6 19 9(
1
7 0 21(
■
64 27(:
7 04 3(■
8244(
8766(:
8 158(
7786(
73gOL(i651(
10278(■
10752(
12383(
12833(
11543(
9955(
9490(
10965(
7917(
5 103(
5143 (
11377(
5579 (
15272
12787
8521
5 109
5016
20)
22)
23)
23)
27)
24)
27)
29)
2S)
28)
25)
29)
27)
25)
30)
27)
25)
23)
7)
:27)
: 0)
: 2･)
こ35)
:26)
:24)
:32)
:)
:29)
:31)
:28)
(29)
(37)
(175)
(127)
(S6)
(122)
(121)
(134)
(56)
(176)
(12･4)
(160)
(185)
(15 2)
(78)
(116)
(144)
(140)
(158)
(106)
(150)
(126)
(154)
(14了)
(161)
(135)
(165)
(126)
(177)
(158)
(107)
(147)
7121
5531
6984
14212
17S3
9069
1586
0S79
1794
9195
6960
7534
3971
4926
6260
4500
4183
5770
12051
10847
12306
5140
4533
5983
15680
16424
14600
2:
33(6)
00(6)
26(7)
07(6)
16(9)
64(8)
･09(10)
18(10)
ll(9)
72(10)
37(9)
55(9)
79(9)
-5 6(9)
63(ll)
58(10)
81(9)
･5 2(9)
76(9)
64(10)
-69(13)
･2 1(ll)
･8 6(10)
･4 5(9)
85(ll)
r80(12)
L72(10)
L7 0(9)
･6 1(ll)
I7 7(12)
L1 4(ll)
13 7(SO)
44(71)
ト80(79)
ト63(68)
'9 5(77)
-5 3(74)
L40(73)
L34(79)
i85 (55)
■60(74)
【73 (64)
;80(52)
r3 1(60)
?0 2(8i)
i89(90)
I43(62)
L91(95)
T63(65)
A 6(91)
;19(40)
L48(56)
【29(70)
L80(69)
L76(52)
)50(79)
.10(79)
那 (81)
199(43)
;60(75)
蔓69(83)
L64(49)
4207
-1 16
･18 64
.1(;09
-07 1 8
0 1 11
107 2
1名37
1(; 5
067
_0 05 6
3 3
2(;58
24 i
30 5 2
37 76
4364
5069
5 21
4686
3945
.11 85
-27 80
-247 2
29 7 0
0 86 1
2 0 7
48
29
-11
-14
-04 63
-079 5
1 05 3
3 44 0
5 234
56
4760
-0 8
_( 娼
-17 3 1
-29
･26 89
-3 34 3
-24 9 1
-29 63
0 4
2 8
2 82
1 64 6
3619
2448
2829
0480
1476
1050
2 10
22.8a1399
4660
4869
5464
T he m as s spe c tr u m of a n cistrote ctorin e als o m erits s o m e addito n alc o mm ent･
A facilelo s s of 15a m uw a s appare n to glVethe stable spe cie s at m/z406. The m o st
inte r e sti ngIo ntho ugh is m/I 203sin c ethisd6es notc or respo nd to eithe rhalfof the
8 4
m ole c ule as mightbe expe cted, altho ughtit clearlyis derived from theis oquin olin e
u nit. In our e stim atiolltllision m ayhave the str uctu re 37a in whicI1 One Ofthe
aliphatic m e thylgrot)psha sbe e nlo sttogether with one ofthe m etbylsfrom an ar o m atic
m etho xy gr o up. Ancistr o cladidin e(3 6)sho w salo ss of 15a m u
io n atm/I405
,
bu=10 Stable spe cie s ar e obse rv ed below this m a ss.
ダ
ー
モヒ, ～
#
も ､
O C H3
N
C H3
十 .
37a m/z 203
fro m the m ole c ular
The abs olute c o nfiguratio n of naphthalene-is oqu l n Olin e alkaloids ha s be e n
studiedpre vibu sly(165,178). T he cd spe ctru m of an cistrote ctorin ein MeO Hsho w ed
a negative first Cotton effect([0]234- 34, 179) and apo sitiv e s e c ond Co to n effe ct
(【0】2 1 8 ＋ 70,167) wllich cle a rly de m onstra te stll e abs olute c o nfiguratio n of
a n cistrote ctorinetobethatsho w nin37.
O
Tab!e 且7 Bond lenghts(A)witheds
'
s(inpar enthe se s)
0(1)- C(18)
0(1)- C(13)
0(2)- C(6)
0(2)- C(12)
0(3)-C(4
'
)
0(4)- C(5
.
)
0(4)- C(15)
0(10)-N(2)
0(1)- C(8 A)
0(I)- C(9)
N(2)- C(3)
N(?)- C(1q)
C(3)-C(4)
C(3)-C(11)
C(4)-C(4 A)
C(4 A)-C(5)
C(4 A)-C(8 A)
1.356(18)
l
l
:宗吾琵言‡
1.427(21)
1.352(18)
1.416(22)
1.44 7(23)
1.469(22)
1.550(17)
1.554(25)
1.463(24)
1.458(17)
1.473(1 6)
1.562(2 5)
l.492(23)
1.4 13(18)
1.370(2 1)
C(5)-C(6)
C(6)-C(7)
C(7)- C(8)
C(7)- C(3)
C(8)-C(8 A)
C(I
f
)-C(2
'
)
C(1り- C(8 A
'
)
C(2
'
)- C(3
I
)
C(2
'
)- C(14)
C(3
-
)- C(4
■
)
C(4
'
)-C(4 A
'
)
C(4 A
'
)-C(5
-
)
C(4 A
l
)-C(8 A
'
)
C(5
'
)- C(6
.
)
C(6
'
)- C(7
t
)
C(7
'
)-C(8
1
)
C(8
■
)-C(8A
-
)
1.380(22)
I.429(22)
1.413(17)
1.510(21)
1.354(22)
1.363(24)
I.443(25)
1.414(23)
1.501(25)
1 3 93(21)
1.411(22)
1.403(25)
1.417(2 5)
1.365(2 8)
1.383(31)
1
.341(3 0)
1.414(23)
85
OTable 且8 Vale n cyAngle s(A)witheds
'
s(inpar enthe s e s)
C(13)-0(1)- C(8)
C(8 A)- C(8)- 0(l)
C(5)- C(6)- 0(2)
C(3
'
)- C(4
'
)- 0(3)
C(15)- C(4)- C(5
I
)
C(6
1
)- C(5
.
)- C(4)
C(9)- C(1)- N(2)
C(10)- N(2)一C(1)
C(4 A)- C(8 A)- C(I)
C(10)- N(2)-C(3)
C(11)- C(3)- N(2)
C(4 A)- C(4)-C(3)
C(8 A)- C(4 A)- C(4)
C(6)- C(5)- C(4 A)
C(7)-C(6)-C(5)
C(3
f
)-C(7)-C(6)
C(8 Å)-C(8)- C(7)
C(4●)- C(3-)- C(7)
C(3
f
)- C(2
'
)- C(1.)
C(4 A
'
)- C(8 A
-
)- C(l
l
)
C(14)- C(2
'
)-C(3
'
)
C(4 A)- C(4■)- C(3
'
)
C(8 A')- C(4 A
')- C(4')
C(6
'
)- C(5')-C(4 Al)
C(7
'
)- C(6
-
)- C(5
t
)
C(8 A'- C(8')- C(7
'
)
.2(1 3)
7.(1 2)
9(1 4)
0(l l)
9(1 2)
9(1 6)
.1(1 3)
.5(1 3)
,1(1 2)
.9(14)
.1(12)
.6(13)
.9(1 2･)
･3(1 4)
,2(12)
.9(1 2)
.1(1 5)
9(1 4)
9(1 6)
8(1 3)
8(1 3)
5(14)
6(15)
2(1 6)
6(1 8)
9(17)
1 18
1 17
1 23
1 15
1 20
1 1 8
1 07
1 0 7
11 9
11 1
11 2
11 1
1 2 0
11 9
1 2 0
1 1 8
1 20
1 20
1 19
L I B
1 19
1 2 1
1 1 8
1 2 5
l l(～
1 2 1
C(7)- C(8)-q(1)
C(1 2)-C(2)- C(6)
C(7)- C(6)10(2)
C(4 A
'
)- C(4
'
)- 0(3)
C(4 A
'
)- C(5
.
)-0(4)
C(8 A)- C(1)-N(2)
C(3)-N(2)- C(1)
C(9)- C(1)-C(8 A)
C(8)- Cく8 A)- C(1)
C(4)･C(3)- N(2)
C(1 1)-C(3)-C(4)
C(5){(4A)-C(4)
C(8 A)- C(4 A)-C(5)
C(8)- C(8 A)- C(4 A)
C(8)- C(7)-C(6)
C(3')- C(7)- C(8)
C(2
1
)- C(3
'
)- C(7)
C(8 A
t
)- C(1
■
)- C(2
-
)
C(1 4)-C(2f)- C(I')
C(8')-C(8 A')- C(1')
C(4
.
)-C(3')- C(2')
C(5
-
)- C(4 A
■
)- C(4
'
)
C(8 A
'
)- C(4 A
'
)- C(5
.
)
C(81)- C(8 A')-C(4 A
. ')
C(8
'
)-C(7')- C(6
'
)
1 21.2
1 1 6.a
1 1 5.9
1 2 3.4
1 1 5.8
1 1 4.
1 1 4.2
1 08.5
1 1 8.9
1 08.6
1 1 2.3
1 1 8.7
1 2 0.
1 2 2.0
11 8.3
1 2 .1
1 19.2
1 2.1.3
1 2 0.3
1 2 3.0
1 19.9
1 2 5.3
1 1 6.2
1 1 8.2
1 2 1.9
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(ll)
(ll)
(14)
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(13)
(12.)
(1 2)
(1 3)
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(1 4)
(1 5)
(1 3)
(13)
(1 3)
(1 4)
(1 4)
(1 6)
(1 6)
(1 6)
(12)
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(13)
(1 6)
(1 6)
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37
P H YSICAL P ROP E R TIE SOF A NCIST ROT ECTORIN E. - An cistr ote ctorin e
(37) crystalliz ed fr o m h4e2C O a spale yello w n e edle s, mp134-140o;ir ℃m ax
(K Br)3375, 29 60, 2925,2840, 27 70, 1640, 160, 1555, 1458, 1400, 1362, 1320,
1115, 1095, 1085, 825, a nd 7 55c m
-1
; u v 九m a x(EtOH) 23 4(log E
4･73),286(3.64),306(3.61), 323( .66), a nd 37 n m(3.69); m s m/z(ei, 70eV, 18 0
o
)n o
M ＋ obs e rved
,
4 20(1%),407(28), 406(100), 3 60(17), 20 3(72), 20 2(5), 195(6),
189(4), 188(9), 187(5), 181(8), 180(36), 172( 8), 167(9),165(28), 158(3 1), 15 1(3 3),
145(8), 144(8),143(8), 137(), 136(8), 131(7), 129(10), 128(8), 115(12), and 107(7);
m s, m/I(ci, CI14 ga s, 7 0eV)4 22(M ＋ H＋, 10 0 %)and 406(9); 1H - n m r(3 60 M Hz,
CDC13)81.268(d, 3 H, J = 6.1 Hz, 3- C H3), l.466(d, 3 H, J = 6.4 Hz, 1- C H3),
2･ 169(s, 3 H, 2
'
- C H3), 2 A 84(s, 3 H, N- C H3), 2.54 4(d dq, 1 H, J = 3.0, 6.1,
10･3Hz
,
3- H), 2.655(dd, 1 H, J = 3.0, 15.3 Hz, 4- Hβ), 2.787(dd, 1 B, J = 10.3,
8 6
1514 Hz, 4- Ⅲα), 3･323(s,3H, 8- O C H3),3.691(s, 3 H, 6- O C H3), 3.731 (q,■1 H,J =
6･4 Hz, 1- H), 3･985(s, 3 H, 5
-
- O C H3), 6.518(s, 1H,5- H), 6.689(d, 1‡i, J = 7.5 Hz,
67 -H),7･232(s, 1H, 1
.
- H), 7･26(t,1 H, J =7.8 Hz, 7- - H), 7.343(d, 1 H, J I 8.O Hz,
8. -刀), and 9･565(s, 1H, 4
-
- OH);[α]2 6D Oo(CHC13);Cd(MeOH) [0]2 18 ＋ 70,167,
[0]234 - 34,179,[0]28 3 = - 10,291, [0]308- 5,146,[0]321- 6,549and .[0]336- 8,420.
C R Y S T A L L O G R A P H IC AN A L Y SIS･ - Crystal dat a,C26H31N O4, M =
421･5
,
m o n o clinic, a ≡ 11･858(14),b ≡ 7･043(7), c ≡ 14.693(28)Ao,β ≡ 11 1.43(12)o,
u = 1142･6 Ao3, z= ･2 Dc I 1･22g･ c m -3, spa c egr oup P21, Ll(M O- Kα) = 0.46
c m
-1
.
T he c rystal str u ctur e w a s elucidated u sing M U L T A N(176)andr e丘n ed u sing
SH E L X(177)･ Inthefin al cycle s ofleast-squ ar e s refin em e nt,thepo sitio n alpar a m ete rs
fo r allato m s, a nis otr opIC ther m al par a m eter sforthe C a nd 0 ato m s a nd c o m m on
is otr opI Cther m al para m et r sfo rthe m ethyl a nd no n- m ethyl hydr ogens w ere v aried･
Structu re amplitude s andthe rm alpa ra m eters arelisted in materialavailablefro mthe
a utho r s.
Pr e vio u s w o rk o nthe chlor ofo r mfr a ctio n ofthe etha n olextra ctofthele a v e s of
An cistr o cladんste cto riu s(Lo u r.)Merr.(Ancistr o clada c e a e)yielded a new 7,3
･
-linked
n aphthale n e-1S Oqul n Olin e alkaloid, who se stru ctu r e w asdedu c edthr o ugha c o mbinatio n
ofspe ctr o s c opic a nd X-r aycrystallographic a n alysis(158). Subs equ ent c rystallizatio n
ofa relatedfra ctio nfro m a c etone affo rded a n cistro cladidine(3 6), who s eide ntity w as
e stablished by m e ans ofmix ed mp,c o-tic, u v,ir, m a sandlH - n mrin c o mparis o n witha n
a uthe ntic sa mple(173).
Attentionthenfo c u s s ed on the n m rspec tro sc opICPropertie s ofthis c ompound,
gl Ven the pre s e n c e of thr e e m ethyl, one m ethylene, o n e aliphatic m ethin e,thr e e
m etho xy,fiv e ar o m atic pr oto n ated c arbo n s andtw elv equ ate rn aryaro m atic c arbo n sin
the atta chedpr oto nte st(A P T)spe ctr a. An alysis of the lH - n m r a nd ho m o n u cle ar
C OSY spe ctr aindic atedthat aphe n olicpr oto n appe ar ed at8 9･6 3ppm , a ndthat thre e
ofthe protons on the n aphtbale n e n u cle u s叩pe ar ed as a nAB Xpatte 皿 at87.36(d,∫
≡ 7.3Hz), 7.28(t, J = 7.3Hz), a nd6.7 1ppm (d, J = 7.3 Hz) a s sign edto H -8
'
, H -7
t
a nd B-6
-
,
re spe ctiv ely. Tw o othe r a r o m atic singlets appe ar ed a t87･25a nd6･63ppm
and w e re as slgnedto H - ra ndH -5,r e spectively･
Further evide n c eto a ssign H -5 a nd H- 6
'
w as appa re nt fr o m the NOE S Y
spectr u m, which r e v e aledthe pre sence of a nOe e批 ctbetw e e n a m etho xy gro up
8 7
singlet at3.99ppm a nd H
- 6
-
, and betw e e n a singlet at83･75ppm a nd H-5(6o63
ppm). co n s equ e ntly,the setw o m ethoxy gr o up singlets wer e a s sign edtoC
-5
'
a ndC-6
,
r e spe ctiv ely･ The r em al nl ng 皿 etho xy sl nglet,whidh doe s n otsho w a ny nOe with a n
adjac e nt ar o m aticpr oto n, c o uld ther efo r ebe attri butedtopo sitio n8･
T he m o st high-field m ethylgr o up r e son a n c e at81･43ppm (d,I = 6･7 Bz)
a nd as sign edt opo sition 3, w a s c oupled to a multiplet at83･41ppm ･ w hich w asin
tur n coupledto apair ofgeminally- coupled m ethyle n epr oto n s at82･69(dd, J =
15.5
,
4.5 Hz)a nd 2.42(dd,J = 15.5, 1･8Hi), a s w ell a s
■
being lo ng-r a nge c o upled
to a m ethyl do ublet at 2.49 ppm (J = 1.8 Hz)･ The sign als w e re a s sign ed to H -3,
H -4α , H -4β and 1- C H3, r e spe ctively. Attributio n of the chemical shifts ofthe
pr otons α a ndβatH -4w a s c o nfirm ed bythe obs e r v atio n of nOe c ross pe aksin the
N O ESY spe ctr um betw e ep H
-3(3.41ppm)a nd H-4β(2･42ppm)･ Additio n ally, a s
n oted fr om the X -r ay c rystalstru ctur edata of a n cistrote ctorin e(37), theis oquin olin e
m oiety adopts a s ofa c onfor mation with C
-3 o uトof-pla n e(158)･ Unde r the s e
c o ndito n s
,
a nd, gi v e nthe c ouplingc o n stant data, the a s slgn m e ntS Of 班-4α a ndH
-
4Pw er e c o nfir m ed, The r e m aining m ethylsingletat2･16ppm w as a s sign edto H -2
'
･
Exa min atio n ofthebroad-ba nd de c o upleda ndthe A P Tc arbo n
-13n mr spectr a
did notpe rmit c o mple te and un ambiguo u s r e s o n a n c eide ntific ationfor a n cistr o cladi
-
din e(36). T his c ouldo nly be a chie v ed thr o ughthe applic ation ofthe C S C M ID
(179)a nds ele ctiv eIN E P T(180)te chniqu e s. Initially, the proton ated c arbo n s w e re
a ssign ed u singthefo rm e rte chniqu e(Figur e8). M agn etization tr a nsfe rr ed fr o m the
do w nfields atellite of H-5 affordedtw opo sitiv e r e s o n anc e sfor C-5(1d5.87ppm)a nd
C -6'(103.01 ppm) a nd w e r edistinguished a sde s c ribed belo w･ M agnetizatio n
tr a n sfer r ed fro m the upfield c arbon
113s atellit e of H-7
'
show ed thr e e n egative
r e s o n a n c e sfbrC- 1.
,
C-8- a nd C-7- at 8118.70, 121.07a nd 125.58ppm be c a u s e of
thepr o申m ltyOfthepr oto n che micalshifts of H-8
-
a nd H-1
f
･ A similar situ atio n w a s
enc o u nter ed with H-8-. Irr adiatio n1Of the dow nfields atelliteof 班-8
-
enha n c edthe
r e s o n a n c e at8121.07ppm m axim ally, s ugge stingthatth is mightbe C-8
'
, andto ale s s er
exte ntthe sign alat 8125. 8 ppm , which w a ste ntativelya ssign edto C-7
'
･ A po sitiv e
distin ctionbetw e e nthe s e r es o n a n c e s w a s m ade withthe s ele ctive IN E P Tte chniqu e,
asillu strated s ubs equently･ Ir radiation of the dow nfieldc arbon -13s atellite ofthe5
'
-
O CH3Protons PO Sitiv ely e nha n c edthe5
f
- OC H3 C arbo n at85 5･80ppm ･ Similarly,
irr adiatio n ofthe do wnfields atellite of 8- O C H3yieldedtw opo sitiv e r e s o n anc e sforthe
8- O CH3 C arbo n(60.8才ppm)■a nd fo rC-3(5l.40ppm), a nda n egativ e r e s o n a n c efor
the6- O C H3 C arbo n(55.93 ppm). These data s uppo rtedthepr e s e n c e of H-3partially
hidde nbelo wthe8- OCIi3PrOtO n S･ Irr adiatio
'
n ofthe do w nfieldc arbo n-13s atellite of
88
1- C H3po sitiv elye nha n c edthe 1- C H3(2 6.85ppm) a ndto ale s s er e xtentC-4(3 5.20
ppm)･ w he nthe do w nfields atellite of3-CH3 W a sirr adiated, o nlyapo sitive r占s o n ahce
fo r3-CⅠi3(21.93ppm)w a s obs er v ed.
T be oxygenated c a rbons o nthe n apbtbalene a nd is oqu lnOlin e n ags w er e
assigned u slngthe s ele ctiv eIN E P Tte chniqu e e mployi ngadelaytim e COrre SPOndingtoJ
= 4 Hz(Figu r e9 a nd 10)I Sele ctiv eINE PT ir radiation ofthe m e thoxy singlets
atta ched to C-5
'
, C-6 a ndC- 8r e s ulted inthe enhanc e m e ntofthe s e c arbo n s at156.01
,
159･28 a nd 157･75ppm , re spec tively･ Irr adiation of 臥4α withJ = 5 Hzyieldedthe
thr e e-bo nd c o upledc a rbo n sC-5(105.87ppm), 3- C H3 (21.93ppm)a nd C- ぬ (116.93
ppm), a s w ellasthe tw o-bo ndc o uplings ofC-4a(141.25ppm)andC-3(51.40ppm).
Assign ment of the r e m al nl ng n aPhthale n enng c arbons w a s achieved with J =
● I
8Hz. Irr adiation ofH -1
'
ledtothe e nha n c e m e ntofthe c arbo n r e s o n anc es at8136.08,
8121.0 7, 116.79 and81 13.25ppm . Ir radiatio n of H-6
'
als o enha n c edthe r e s o n anc e
at 113.25 ppm ,indic atl ng that itsho uld be C-4
●
a a nd als o the r e s o n a n c e at121.07
ppm , indic atingit to be C-8
'
. Irr adiation ofthe 2
T
- C H3 enha n c edthe sign als at8
118170
,
116･79 a nd 137･71ppm , a nd c o n sequ entlythe sign alat8116.79ppm c o uld
be as cri bedto C-3r
,
the sign alat8137. 1ppm to C-2
.
and the signalat8118.70ppm
to C-1. . T he r e m aining r e s o n a n c e at8136.08 ppm w a s attri buted to C-8
.
a,
the r eby c o mpleting the u n a mbigu o u s as slgn m e nt Of the c arbo n-13n m r spe ctrum of
ancistr o cladidin e(36).
P hysic al Pr ope r tie s ofAn cis tr o cladL
'
din e - An cistro cladidin e(36) crystalliz ed
fr o m a c eto n e a spale yello w n e edls, mp255-258
o de c.
,[α]D = 129.7
o
(C H C13;C
O･064);ir )ヽm a x(K Br):3367,3 013,2934, 1609,1090c m
-1; u v 九m ｡x(MePH):238
(log e 4.22), 255sh(3.89), 285(3.63),3 06sh(3.4 1), 320(3.34),3 35n m(3.4 2);1H -
nm r(360 M Hz, C D C13) 8:9.63(1 H, s, 4
-
-O H), 7.36(1 H, d, J = 7.3 Hz, H -8
t
),
7.28(1H, t, J = 7.3 Hz, H -7
.
), 7.25(1 H, s, H - r), 6.71(1H, d, J = 7.3 Hz, H -6
f
),
6･63(1 H, s, H -5), 3･99(3H, s,5■ - 0(二H3),3･75(3H, s,6-OC H3), 3･41(1甲, m , H -3),
3.37 (3H, s, 8-OCH3), 2.69(1H,dd, J = 15.5, 4.5 Hz,. 昆 -4α), 2.49(3 H,d, J =
1.8 Hz, 1- CH3), 2.42(1 H, dd, J = 15.5, 1.8 Hz, H -4β), 2.16(3 H, s, 2
'
- C H3), 1.43
(3H,d, J = 6.7 Hz, 3- CH3);13c n m r(c DC13) :1 63･2 6(C;-1), 159･28(C16), 157･ 5
(C-8), 15 6.01(C-5
'
), 15 1.26(C-4
'
), 141.25(C14a), 137･ 1 (C-2
'
), 136･08(C-
8ta), 125.5 8(C-7
.
), 12 1.07(C-8
'
), 118.7 0(C - r), 118.63(C-7), 116.9 3(C-8a),
116.79(C-3
'
), 113.25(C-4
1
a), 105.87(C-5), 103.01(C- 6
.
), 60.82(8- O C H3), 55･93
(61 0 C H3), 55.80(5
-
- O C H3), 51.40 (C-3), 35.20(C-4), 26･85(11 C H3); 21･93(3-
8 9
C H3), 20.46(2
T
- C H3);eim s, m/I(rel. irlt.) 405(M＋, 100 %), 388(37), 3 44(2);cim s,
m/I(rel. int.)405(M＋, 100 %).
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2.1.3.2 ‡mdole s
i. K O P S IAJA S 朋
■
I NIF LOR A (18 1, 85)
A studyof theindole alkaloidc o n stituents w a s m ade o nKopsia jasminlJ7ora
pitard(FamilyApo cyn a c e a e, subfa milyPlum erioide a e,tri be Rauvolfie a e), a spe cies o n
which no che mic al r eport hasbeen published･ Fr o mthe m etha n ol extr a ct of the
le a v e s c olle cted atChia ng Mai pr ovinc e of Thaila nd tw o know n a nd five n e w
al kaloids w er e obtained･ A m ongthe n e w alkla oids thr e e w ere found tobe n o v elcla s s
of Kopsl a alkaloids.
Co mpo und 3Sshow edthe U Vspe ctr u m char a cteristicto N
- a cylatedindolin e
chr om opho r e･ The lH - N M Rspe ctr u m, tho ugh r e v e aled s om e r e adily a s slgn able
functio nalgr oups such a s N(a)- m ethoxyc arbo nyl(83･79& 3･81, ro tam ers), aro m atic
ring pr o t o n s(87.12(H -9), 8 7.06(H- 10), 8 7･23(H -ll, and8 7･50 & 7･94(H
-
1 2
,
r ota m e r s)), a nd a c onjuga ted m ethyl e ste r(8 3.77(C O2Me) a nd 7･04(H -17)),
str ongly s ugge sted a hitherto u n e n c o u nter edty peba sic skele t o n･ Atth is s t age X
-r ay
stru ctu r ala n alysis w as c amiedo u t･
T he c rystal of c o mpo u nd 38 hadthefollow l ng C rystal data :triclinic, Pl, a
=
10.108(2), b - 15.118(2), c = 7.221(1) A
o
,
α - 99.8 4(1),β ≡ 108･8 1(2), γ =
80.09(1). Inte n sitydata of 4039refle ctio ns, F(o)> 3 8F(o), w e re m e a sur ed on afour
cir clesdiffra ctom eter. The stru ctur e w a s s olv ed bythedir e c t m ethod a nd the result w a s
r efin ed byblo ck-diagonal le a st squ ar e s c al ulatio n sto a nR v alu e of O･062･ T he
O R T EP dra wingis sho w nbelo w. Co mpo nd 38,rn ow n am ed kopsijas minilam (38),
tur n edo ut tobethefirst e x a mple of Dn=se c oKopsia a
11kaloids･
IhthelH - N M Rspe ctru m ofkopsijaminila m(38)a highly de shieldedsign alis
obs e rv ed at84.10, which is a s cri bableto 冗 -3α s ufferingfr o mde shielding a nis otr opIC
effe ct c a u s edbyC- 21a mide c arbo nylgr o up. Otherpr oto n s adjac e nt to nitr ogen w er e
obs er v ed at 83.00(H -3β), 2.88 阿 -5α), and 3.50(H -5β). T he13c- N M R data ar e
sho w nin Table 19･ Ba s ed o nthe se a nd othe r spe ctro scopicdata, str u ctur e s oftw o
addito n alclo selyr elated alkaloids, c o mpo u nd 39andc ompou nd 40, w e r e elu cidateda s
de s cri bed belo w.
Co mpo und 3 9show edthe lH - N MR signals due to the m ethyle n e s o nC
-3(
3.02(H -3β)and8 4.15(3α))and C-5(8 2.87(B -5α)a nd 83.56(H -5β))at alm o stthe
92
s am e po sitio n sas kopsijas minila m(38). T he 13c- N M R(Table 19)indic atedthis
co mpo u nd to be 20-de o xykopsijasminila m(39). The C-20 sign al w a sfo u nd at 8
33･O a s adoublet･ T he slgnal du e to e-18 wa s obs e Ⅳ ed a t･8 弧4, at apo sition
shifted do wnfield by4･1ppm fro m38owingtOthe relief fro m they-gauche effec t of
the hydro xyl gro up atC -20 of 38.
Co mpo und40 po s s e s s ed o n edo ublebond in the m ole cule of kopslja Sminila m
(38)･ ThelH - N M Rspe ctr u m of 40sho w edtw o olefinicpr oto n s, H -14a nd H +5, at
8 5･44 a nd 8 5･80
,
r e spe c tiv ely･ The characteristic H-3c ”ignal m o v ed fu rthe r
do w n w ardto 8 4･94 inthis c ompo u nd･ The s efindings, together with
13c - N M R
spe ctr aldata(Table 19),indic ated the stru cture to be AI斗-kopsijas minilam (40).
Catalytic r eduction of 40(H2Pd- C, atm o spheric pre s s ure)offorded kopsijas minila m
(38)as expe cted.
Tw o addito n al n e w alkaloids, c ompou nd 4 1a nd c o mpound 4 2,
is olated a nd the stru ctu r e s w er ededu c eda sfollo w s.
W e re
Co mpo u nd 41sho w edthe U Vspe ctru m supe rimpo s able tothat of(3 8), thu s
indic atingthe chr o m opho re s of N(a)- m ethoxyc arbo nyl indolin e and acrylic ester. The
lH - N M Rspe c tral dataof the n on -arom atic m oietyandthe m a s spe ctral fragm ents
w er e r e m arkablya n alogo u stotho s e ofa r epo rted c o mpo u nd 45 derived from nat ural
kopsida sin e46o rkopsida sin eN - o xide47 byHo mberger andHe s se(182). T he 13c-
NM R of 4 1(Table 19) strongly s upported the elucidated stru ct ure. The nam e
of kopsIJaS min e w a sgl V e ntO c o mpo u nd 41.
Co mpo u nd 42Oas miniflorin e) w a sfo u nd t ohave a12- m etho xy indolin e
chrom opho r ebythe U Vspe ctr u m a nd thelH - N M Rspe ctru m(83.85(O Me), 8
6.76(H -ll), 8 6.85(H- 10), a nd 8 6.97(H -9). T he IRabs orptio n at1725c m
-1 a nd
13c- N M Rsign al at 8 214.8(s)indic
-
atedtheketonic gro up of the type of frutic o sine-
frutic o s a min e. T he s e a ndothe r spe ctr al datade m o strated the str u ctur e sho w rl abo v e. The
orie ntatio n ofthe hydro xylgr o up at C-16 w a sdedu c edto beβo nthe ba sis ofthe
c o uplingc o n sta nt(∫ = 6.6Hz)betw e e n16-H a nd 17+a(183)･
A lo ng with the abo v e n e w alkaloidstw o m oreba s e s w ereis olat ed a nd w er e
show n to be frutic o sine4 3a nd fr u tic o s a min e44thr o ugh c o mparis o n of the spe ctral
data withtho s egiv e nin theliter ature(183).
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co mpo und 38(kopsijasminilam) : mp 245
-246o C
,[α】D -220
o (C H C13),
c2 3H26N206･ M Sm/I :426(M
＋
, 70), 40 8(43), 394(32), 339(100), 42(45)･ IR(K Br)
3450, 1120, 1700, 1690 c m
-1
･ u v(MeO H)208, 247, 280･290n m･
.1B - N M R(270
MⅠiz, CDC13)8 :1･6ト2･35(8H), 2･48 (1 B, dd d,J
- 15･3, 15･3, 5･6 Hz), 2･88
(1B, dd, J = 9･6, 9･6 壬iz), 3･00(1 H, dd, J = 14･2, 4･6 Hz), 3･50(1 B, dd ,
J = 11･4
,
llA, ll.4 Bz), 3･67(1 H, br･s), 3･7 9 & 3･81(ea ch s,6H altogether),4･10(
1 H
,
dd
,
J
≡ 13.8
,
ll.9 Hz), 7.04(1壬i,s), 7･06(1 H, d d, I = 7･3, 7･3Hz), 7･12(1 H, d, J =
6.3 Hz),7.23(1H, ト 放 e),7･50(d-like)& 7･94(br) (1‡i)･
compou nd 3 9(de oxy
･kopsijas minila m): mp 1 92- 195
oC
,
C23H26N205,[α]D
- 21 0o (C HC13). M Sm/z 4 10(M＋,81), 378(7 8), 323(100), 59(54)･ IR(K Br)17 20,
1710, 1690c m＋ uv(MeO H) 210(4･62), 243(4･25), 282(3･47), 289(3･43)nm ･
1H -
NM R(270 M Hz, CDC13)8 :1･5-23(1 0H), 2･8 7(1H,d d, J
= 7･1, 7･1 Hz), 2･90(l
H
,
m), 3.02(1H, dd, J - 13･2, 4･6 Bz), 3･5 6(1 H, br･), 3･64(s) 良 3･83(s) (3H),
3.76(3H , s), 4.15 (1H, dd, J I 12･8, 12･8Hz), 7･06(1 B, dd,J
= 7･6
,
7･6 Hz),
7.14(1 H, d, J = 7･1 Hz), 7･23(1 H, t- like), 7･26(l H, s, ove rlapped with C H C13
sighal),7.51 (d,J = 7･9昆 z)& 7･95(d,J = 7･9Hz) (1H)･
compo u nd 40 (A
1 4
-kopsijas minilam) a m o rphous po wder･ H igh
Res .1utio n M S:424.1 63(M') (Calcd. for C2 3H2 6N205; 424･163 2)A M S m/z 424
(M .,68), 406(7), 365(7), 338(24), 337(100), 2 59(7)･ 167(9), 11 5(8), 5 9(15)･
u v(MeOrl)209, 242, 281, 290nm ･
1H二N M R(270 MHz, C DC13)8 :1･92(1H,
ddd
,
I = 14.4, 7, 9.7 Hz), 1.90-2.15(4 H,m), 2･32(1H,m), 2･40(1 H,m), 2･65 (1 H,
ddd, I - 16.6, 14.0, 6.4 Hz), 2.90(l H,m), 2･96(1H, dd, J - 9･5, 9･5 Hz), 3･37(1 H,
dd, J = 17.2,6.8 Hz),3.40(1 H,m), 3.72 & 3･80(e a ch s,6B altogether), 4･94(1 H,
dd d, J = 17.4, 2.7, 2.7 Hz), 5.44(1H, dd, J = 12･5, 6･1 Hz),5･80(1 H, d d, J
=
12.5, 2.7 Hz), 6.82(1 H, s), 7.06(2 H), 7･24(1日),7･52(d,J = 7･9 Hz)& 7･98(d, J
=
8.6 Hz) (1 B).
co mpo u nd41 (kopsijasmin e): mp 199-202
o C,【α]D - 202
o(C H C13･ H igh
Re s olutio n M S:394.1885(M') (Calcd. for C23H26N204;394･1890)･ M Sm/I:394
(M ･,100), 393(20), 379(3 1),3 63(12), 336(20),3 35(66), 307(19), ?82(19), 275(19),
2 26(21), 59(12). 1H - N M R(270 M Hz, CD C13):81･2
-l･4(3H), 1･46(1 H, dd, J =
13.3, 13 3,3.5 Hz),1.60 (1 H,ddd, J = 13.3, 9.1, 9.1 Hz), 1･45-1･65(1 H, m), 1･70-
1.9 0(2 H, m), 2.05(1 H, br.d, J = 13.1 Hz), 2.47(1 H, dd, J = 13･7, 6･8 H z), 2･58
(1 H, ddd,J = 8.6, 8.6, 6.8 Iiz), Hz),2.68(1 H, dd, J = 2･7, 2･7 Hz), 3･05(2 H, br,
d, J = 6.7 Hz), 3.33(1 H,s), 3.7 4 &3.79 (br.s a nd s, 6H altogether), 6･85 (1H,
9 4
br･s), 7･03(1 H, dd,J = 7･0, 7.3 Hz), 7.20(1H, dd, J = 7.0, 7.O Hz),7.29(1 H,
d
,
∫ = 7･2 Hz),7･50(br)& 7.91(br) (1 H).
Cornpound42Oas miniflorin e): mp 230-233o C,[α】D -55.3o(C H C13). High
Re s olutio nM S:353･1784(Calcd･ for C21H24N203 :352.17 85). U V(EtOH)210(4.50),
245(3･84), 29 1(3･37)n m･ M S m/I 352(M', 100), 232(90), 254(17), 253(10),
210(9), 124(60)I IR(K Br) 3500-3300, 1730c m-I. 1 H- N M R(270 M Hz, CD C13)8 :
1･ ト1･5(5 H,m), 1･78(1 H,d d, J = 11.5, 3.3Hz), 1.87(1 H,d dd,J = 12.8, 9.6,9.6
Hz), 2･20(1H,ddd, J = 11･5, 9･9,9.9 Hz), 2.4 1(1H, d, J = 4.6 H z), 2.58(1 H, d,
■
J
= 6･6 Hz), 2･84(1 H, d, J = 10･6 Hz), 2.85-2.90(2 H, br), 3.2 2(1 H, s), 3.59(1 H,
dd
,
J = 1l･6
,
4･6Hz), 3･85(3 H, s), 4.20(1 H, d, J = 6.6.Hz),6.76(1 H, dd, J
= 8.0
,
1･OHz),6･86(1 H, dd, J = 8･0, 8.O Hz),6.96(1 H,dd, J = 7.3, 1.O Hz).
N
9
R
10
l l
10
ll
#
§ゝ
1 2
ク
′
㌔ .
12
9
#
§ゝ
12
17
8
13 N 2
MeO2C 16
N
H
小R
'
21
1 8
19
20
A
C O2Me
N
㌦
H
R 1 6
山○
21
18
8
13 N
2
1 6 17
0
1 9
MeO2C C O2Me
9 5
15
14
15
17
14
20
R
41 R= H R
-
= H
45 R=O Me 氏
-
- ”
46 R=OMe R
t
= OE
47 R=O Me R
t
= OH
N - Oxide
42 R=O Me
l印-O H
43 R=H
16B-oH
44 R=H
16α - OH
38 R= 0Ⅰi
39 R=H
40 R=OH
A
14
Tab!e 且9 13c- NM R(67.5 M Hz, C D C13)ofc o mpo u nds38-42
4 0 4 且 4 2
一 ■ 一 ■ ■ ■ 一 - 一 一 ■ l ■ 一 ■ ■ 叫
68.9a) 71.1 65.5
3 8 3 9
～
69.2a) 69.5
Carbon
2
3
5
6
7
8
9
10
11
12
13
14
15
1
16
17
18
19
20
21
C-C=O
N- C=0
0- Me
0- M e
4 2.9
44
.0
32.4
61.3
130.4
1 24. , 124.9
123.
128.5, 128.6
115.3
140.9
22.6
31.4
14 8.0
,
14 8.6
29.3, 30.4
2 3.9
1
1
1
1
1
1
1
1
1
1
4 7.3
50.2
39.0叫
62.5
135.2
122
.
1
123.6
124.7
115.2
142.0
16.1
26.0
40.8
45.2
31.6
65.0
2 9.5b)
24.3C)
2 3.6
2 8.8
15.6
40.8
9C)
8
1b)
2 4
.
■
38.
30.
42.
26.
9
6
29.7
33.0 68.2a)
1 72.0 172.3
166.9 166.5
1 53.2 15 3.
51.8 52.2
5 2.0 52.8
14 3.4
3 8.2a)
32.3
34.0
6 9.0
166.1
51.8
52.2
48.5
54.7
55.4
60.6
130.6
110.4
117.3
121.5
14 6.4
13 8.
17.8
35.7
70.9
59.1
31.6
29.5
35.4
67.0
214.9
53.7
4 2.3
4 3.9
32.9b)
60.3
130.5
12 4.9
123.6
128.7
11 5.4
14 0.6
22.5
4 1.3
130.1
145.7
26.3
32.2b)
69.4a)
172.Oa)
16 .5
153.4
52.3
52.8
a),b), c): Assign m ents m aybeintercha nged
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A
Furthe r extr a c tio n withethan ol, follow ed bythe usual w ork-tip Pr o c edu re s a nd
r epe ated chrol- atOgraPhyoversilic agel yielded alkaloid 48, who s e m ole c ula rfo
rm ula
c2 3H26N205 W a s e stablished byhighr e s olutiob m as s m e a s ur e m e nt･ In the regi o n
1690-175 0cl 一- 1, the IRspe ctrum- displayed tll re e C a rbonyl ba nds, o n e ofthe m
indic a tivefo r an e ster(1745c m
-1). The s e
'
c ondband at 17 27c m
-ic ould be assigned
withthe aidofthe13c N M Rspe c tru m to aket ofu n c tio n(214ppm); whilethe abs en ce
ofamin epr otollirlthe
lH N M Rspectr u m a ndthe obs er v atio n of signals at
1 4
15
20
N
#
ミゝ.
1 2
I
MeO O C
2
21
1 8
19
16
C O OMe
2 2
17
48 R=f1
49 R=OMe
15 3and 52ppm in the1 3c N M Rspectru m allow edthe a s slgn me n t Ofthe abs orpti o n
ba nda t1697c m
-1t oa u r etha n e moie ty･ T he U Vspe ctru mdisplayed a similarityto a
N - m etbo xy c arbo nyト2,3, -dihy血oindole cbr o m ophor e.
T he lH N M Rspe ctr u m recorded at22
o integra ted fわr 26 protons, but
displatedthre epairs of ide ntical signals(7.91a nd 7.48, 4･10 a nd 3･89, a nd l･95a nd
1.78 ppm)iI一tegratillg for one balfproton e a cb･ In c r e a sing temper atur eled to a
gr adu al br o ade ningoftho se sign als a nd to a collaps e ofthebr o adsingletburied under
tile m ethyl e ste r slgnals at 3.74 ppm . This observation sugge stedthat86w a s a
1:1 mixture oftw o c onform e rs at ro om temperatur ein whichtheN -c arbo m ethoxy gr o up
w asin t wo energetic ally available pla n ar confor m atio n s･ Splittingofall but thr e e
ofthe slgn alsin the
13c- N M Rspe ctru m s uppo rted that n otio n･ T he equilibriu m of
e n e rgetic ally favo r able c o nfo r m er sfo rindole alkaloids be aring a u rethane groupha s
be e n r eportedpr e viously(186,187).
T helH - N M R dat aw erefu rther a n alys ed withthe aidofr e s olutio n enhanc ed
COS Yspectra at22
o
a nd 55o (s e eFig 12a a nd b, Table20). In addit on tothe N -
c arbom etho xy a nd m ethyl e ster gl
1
0 uPS, fiveis ola ted spi n Syste m s W e r e Obs er v ed･
Fou r arom aticprotons with a coupling pattern typi c al for an o-disubstitute s ar om atic rlng
wer e obse rved ill tlle r eg10 Ⅰ- 7.0-7.9p pm , a nd a tw o- proton spl n Syste m W a s
9 8
c o mpris ed ofa split do ubletat 4･10a nd 3･89ppm , c o upledto adouble t at3･5 2p pm
(J I 9･4 Hz)･ Tw o pairs of m ethyle n eproto n s, o n epair of which, be c a u s e oftheir
che mic alshifts(2･97and 2･75ppm)hadtobe vicinalto aheteroatom , anda s e c ondpair
w e r e obs e rv ed atl･53and 3･5 4ppm . The large chemic al shift differ e n c e(A8 2.01)
betw e en the s etw opr otons indic ated a sけo ng anis otroplC e批 ct of a spa cially clo s e
c arbo nyl･ Ano therspin syste m c o n sistedofthr e epairs of m ethylenepr oto n s(2.92a nd
2･79
,
2･38and 2･49and l
･
21ansl･33ppm), the first of which w a s als o adjac e ntto
nitr oge n･ Fin ally, the slgn alsfo r anothe r tw opal一s Of m ethyle n epr oto n s w e r e
obs erved atl･95(1･78)and l･43, a nd l･35 and1.58ppm , re spe ctively.
T he A P Tspe ctru mof 48 displayed re s ona n c esfo rfo u rar o m atic C H a nd tw?
ar om aticqu ate m aryc arbons, thr e enon - ar om atic qu aternary, tw o m ethin e and seve n
m ethylene c arbons together withsign als attri butableto the N- c a rbom ethoxy, m ethyl
este r a nd ketofun ctio n alitie s･ The latter slgn al, du e to its u n u s u allyhighche mic al
shift (214p pm) w a sre minisc e nt of kopsida sinine 4 9 (18 6), a nd a te ntative
a s sign m e nts Ofthe other c arbon r e s o n a nc es sho w ed go od agre e m e nt with a
kopsidasinin etype skeleto n.
Po sitiv epm of of the n ature ofthe n u cle u s w a s obtainedthroughe xte n siv e
NORdiferenc e e xperim ents at 22
o
a nd55o, which linked allof the dis cr e te spl n
syste ms together a nd completely established the relativ e stero che mistry a ndthe
pr efer r ed c o nfo rm atio n. Furtherm ore, the spe ctr al simplific ation pe rmitted
s ubsta ntially o v ed叩plng Slgnals inthe reglO n1.2-1.7 ppm .
T he r e s ults of the NOBdiffe r e n c e e xp rim e nts a re sche m atic allyr epre s e nted in
Fig. 13, whichals o sho w sthepr efe rred c o nfo r m atio n of 48 in s olu tion. On irr adiatio n
ofthe N -c arbom etho xy re s o n a n c e, a w e ak e nha n c e m e ntofthe H - 12sign als w a s
obs e rv ed. Thefa ct that theH -12r e s ona n c e s of both c o nform e rsw er e e nha n c ed c a n
be explain ed by c o n side r ation of an equilib du m state s where c onfbm atio n al
exchange is m u ch faste rtha nthe rathe r slo w N OEbuild- up andde c ay･ NOB
-
sfr o m
H -16to H - 18a
,
fr o mH -17to H-19a
,
H -15a and H13a, apd betw e e nH-14band H-5b
defin edthe r elativ e ste r e ∝he mistry ar o undthe qu ate rn aryc arbonsC
-2,C-7 a nd C-20.
Irr adiatio n of H-6b ledto a n e nha n c e m e nt of H-9, ther eby e stablishingalinkto the
indole nucle u s. T he ster e o che mistry ar o u ndthe u r ethane m oie ty w a sdefined bythe
a nis otr opIC effe ctofthe N- c arbo m e tho xy c arbo nylgr o up o nH
-12, H1 16and H-18b,
a nd their spatialpr oximity w as c onfir m ed bya m ole c ular m ∝1el･ T he stere o chemistry
ofthe C-16e stergro up w a s e stablished fr o m the c o upling c on stant J16.17 = 9･4
Hz
,
indic ati ng a S m all dihedralangleforthe H- C-16to H - C- 17 bo nd･ The e ster
9 9
fu nction had therefore tobe endo rela tive to the C-18- C-19 bri dge. M ole c ular m ∝1els
r e v e alelda v ery clo s e spatialrelatio n shipbetw e en the e stercarbo nyland H
-6a
,
thereby
explainlng.the uIluS u ally str ong de sbielding obs erv ed fわrthatpr oton ･
NOE
.
s thatc o uld be obs er v ed ar e als oindicated inFig13.
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The13c-N M Rspe ctraldatawere assigned thr o ugh l Dheter o n u cle ar c orrelation
u sing the C S C M IDpuls e s equence (188)･ Sele c tivepopulatio ntra n sferfr o mboth
the upfielda nd do w nfield
13c s atellite sinthe lHIN M Rspe ctru m auo w ed fo rthe
u n a mbigu o u s as sign m e ntofallofthe pr oto n ated c arbo n s(Table 20)･ Co mpared to
the pr e vio u sly r eported a s signmen ts ofthe cldsely r elated kopsida sinin e(186)･ allof
theintercha nge able as sign m e ntsha v ebe e n clarified･ 那l e a ssign m e ntOftheC
-3a nd C-
5 r e s o n a n c e shadtobeinve rt ed, a ndthe r e s o n a n c e s ofthe arom atic c arbo n sC
-9
,
C-10
a ndC-ll, allofthe m clo sein che mic al shift, c o uldbedistinguishedba s edo nthe w ell
r e s olv ed lH - N M Rspe ctrum ･ In a similar fa shio n,the fo u r sign als in the r eglO n
28-35ppm w er e attributedto the aliphatic m ethyle n e c arbo n sC
-6, C- 14, じ18 andC-
1 9.
Ba s ed o n this spectr al evide n c e, c o mpo u nd 4 8w a sidentified as lO
-
de m etboxykopsida sinin e･ To o u rkno wledgeit is o nly the s e c ondindole alkaloid
kn6w n withthisparticular skeleto n, a ndsinc ethe struc tu re of kopsida sinine 49 w a s
e stablished e ss e ntially thr?ugh chemic al c o Ⅱelatio n with kopsida sine a nd
pleic a rpl n e, the pr e s ent report repre se nts the first detailed N M Rspe ctr ala n alysis of
a c o mpo u ndinthis se rie s.
101 De m etho xykopsida sinine (48). Colou rless pris m s,60mg, 0･0 086 %, mp
194-19 6o, 【α]20D - 159
o(MeOH, c 1.00);UV 九m a x(MeO H)n m(e):208(26,8 00),
2 43(13,600), 280(2,2 00), 287(2,000);IR I)m a xK Br c m
-1:2800, 2720, 1747,
1 727, 1697, 1585, 1570, 148 1, 1463, 144, 1365, 1359, 1197, 1169, 740;EI M S
m/z(rel. int.) 410(47, M ＋), 379(37), 378(10 0), 3 51, 35 0(16), 323(8), 322(7),
2 15(19), 201(10),182(8),180(8), 168(9), 167(8),156(9), 154(9), 122(15),109(14);
B R EI M Sm/zfo u nd 410.1842(M＋), c alcd C23H26N2054 10.1841;1H N M R: s e e
Table20; 13c N M R: s e eTable21.
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s obs er vedfo r10-de m etho xykopsida sinir!e(48)
1 03
Table 20 1H N M Rspe ctr aldata of 10-de m etho xykopsida sinin e(48)*
C he mic al S hi托
2 20 c 55
0
c
3a
3b
5a
5b
&1
6b
9
10
ll
1 2
14a
14b
15a
1 5b
16
1 7
18a
18b
19a
lワb
16 { 02Me
N CO2M e
2
.92. d M
2.79 di
2
.75 d #
2
.7 9 d M
3.54 d M
1.53 (ガ
7.73 br d
7
.05 di A
7.06 d1
7.20 di
7
.
24 di
7.91 br d
7.4 8 br d
2.39 d W
2.2 8 d i W
1.33 d ガ
1.21 此
4.10 d
3.89 d
3.52 d
1.95A d ガ
1.78 d M
1
.
43 di
1.58 br dd
1.35 (ガ
3.74 ∫
3.74 br s
3.85 bT･ S
* O btain ed at300 M flz,in C D C13
＋ Extre m elybro adenedsignals
2.94
2.78
2.72
2.96
3.56
1.5 3
7.73
7.03
7.21
- ＋
- ＋
2.39
2.28
1.33
1.1 9
- ＋
- ＋
3.52
- ＋
- ＋
- ＋
1.61
1.35
3.74
3.81
戯
di
(まガ
戯
d #
di
d
di
d m
di d
d ガ
此
di
di
∫
br s
Co uロ1in だ C O nStant(Hz
5a, 6b
5a, 5b
5a, 6a
6a, 6b
6a, 5b
5b, 6b
3a. 3b
3a
,
14a
3a. 14b
3b, 14a
3b, 14b
3b
､
15b
14a,
14a,
14b,
14b,
I ヰa.
15a
9. 10
10,
ll
,
16.
18
18
18
19
a
a
b
a
15a
15b
15a
15b
14b
15b
ll
12
17
18b
19a
lワb
lワb
.4
.
.0
i
.1
.
.7
,
.0
.
4
･
.0
.2
. .9
.5
.0
.5
.2
.0
..0
.0
.9
.2
.6
.5
.5
.4
.0
.8
.0
.0
1
3
6
3
3
5
3
5
1
12
1
5
1
5
2
12
5
12
13
7
7
7
9
10
8
3
10
1 0 4
Taわ且e 2且 13c N M Rspe ctr ala sign me nts of 10-de m etho xykopsidasinine(舶)*
Che mic alshift C Che micalshift
2 9.95
69.76
3 54.4 0
5 44.4 1
34.18
10
ll
12
13
62.ll
61.58
131.5 0
131.26
125.29
124.88
123.49
123. 2
128.26
128.07
115.30
115.2 7
141.38
∫
d
♂
d
d
d
d
d
d
14 29.10
15
16
17
18
19
20
14.83
49.98
49.0 9
66.90
6 6.8 1
29.36
28.15
29.04
47.85
47.77
21 213.53
213.95
22 170.95
170.74
N∈(力Me 153.84
152.69
N CO 地 52.70
140.36 J 52.05
Cq 辿 51.76
∫
d
d
d
d
q
q
q
辛 O btain edat90.8 M Hz,in C D C13
1 0 5
2. 1.3. 3 Ca rba z ole s
i. M U 虎R A Y ASヱA MEN SIS(189)
Mu mua L･,inthetribe Cla u s ene a e, s ubfa mily Anr amioide a e,fa mily Rutac ea e･
is a ge n u s of shrubs o r sm alltre e sdistri buted fro m So uthe as tAsiato Au s
tr alia(190)･
M u r rqya siam e nsi Cr aib is one ofthe thr e e spe cie sfo u nd thr o ugho utThaila nd a nd is
kn o w nloc ally as
.TPr orlgfa a
''
(191). T he powdered r o o t ofthis spe cie.
s mixed with
H20 is claim ed tobe taken externallya nd internal1y fo r eye s ore s,for s n akebite･ a nd
for tuberculo sis(192). Ther ehave be e n n opfevio u sphyto che micalr epo rts o n any part
of M. sia men sis, s ointhis study w edes cri bethe is olatio n a ndstru ctu r alelu cidation of
eightco n stituents,including thre e n e w c arbazole alkaloids5 3,54, and 5 5･ The eight
c o mpo n ents e xtr a cted fr o m the r o ots w er e isolated by a c o mbin atio n of
chr o m atogr aphicte chnique sAsde s cri bed inthe Experim entals e ctio n･ T he stru ctu r al
e山d dation of the s e c o mpo u nds willbede s cribed inthe o rde rin which they w ere
eluted fro m the chr o m atogr aphy c olu m n･
T hefirst andle astpolar c o mpo u nd w a s sho w nto bethe c arba z oleheptaphyllin e
[50]byc o mparis on withthe mp a nd spe ctr al data r eported inthelite r atu r e(19 3)･ In
Table 23 w ein clude the previouslyun r epo rted
13c- n m r spe ctru m of 50･ A fter w e
bad de te min ed independe ntly血e str u c t ur e s ofthe s e c o nd andthird c o mpo n ents,these
n e w c arbazole s, 51a nd 52, w ere r epo rted to be pr e s e ntinCla u s e n ah rm andia n a,
a n other Ruta c e ae spe cie s(194)･ We belie v ethe as sign m e ntsinthe pre vious repo rt
(194)for C-?andC-7 in52should be r evers ed(Table23).
T he fo u rth c ompo n e nt w a sapaleyello w solidthat exhibited a par e ntio nin
its eim s at m/z 255and an accurate m a s s c o n siste nt with the m ole cula r fo rm ula
C1 5H1 3N O3･ The ロV SPe Ctru m Ofthe c o mpo u nd.indic ated a 3
- fo r mylc a rba z ole
chrom ophore (195,196), a nd, as addito n of bas edidn ot alterthe spe ctrum ,it w a s
c o n cludedthat no phe n olic hydr o xyl gro ups w er epr es e nt･ The
lH- a nd 1 3c- n m r
spe ctr a(Table 22a nd 23) indic ated the pr e s e n c e of tw o m etboxy gr o ups and a
fo rmyl substitu e nt･ The
lH r e s o n a n c efo r E -5
,
H -6, a nd H-8 w e r every similarto
tho s ein 51a nd 52and indic atedthatope ofthe m ethoxyl gro ups w as･attached to C
-
7. The othe rtw o ar o m atic re s o n a n c e s a s si nglets, w er e a ssign ed to H -l andH -4 a nd
sho w edthat the s e c o nd m ethoxyl gr oup m u stbe atC-2･ Thus, this c o mpone nt w a s
a s sign edthe stru ctu r e3
-fo r myl- 2,7-dim e thoxyc arbazole[5 3], a n e w alkaloidand the
m ethylated deriv ativ e of 52. The r elated 3-formyl-2,6-dimethoxyc arbazole(glyc o z olide)
106
hasbe e nis olated fr o mG lyc o s mis pe n taphylla (197) and prepared by oxida tion of
the c o rr esponding3- m ethyl deriv ativ e(198).
T he fifth co mponent w a s sho w n tobethe kno w n c ou m arin x a nthoxyle tin
(199)byc omparis on ofits mp and lH - n m r spe ctru m with a n a uthenticI S ample.
This c o mpou nd w a s als ois olated fr om C. harm andia n a(20) along with5且a nd
5ヱ
,
w bicb are m entio n ed above(194).
T he n e･Ⅹt c o mpo n e nt w a sfo u ndto be m ukon al[56L a c a rbazole pre vio u sly
is olated fro m M urrayako enigii(201). The 13c- nm r spe ctr um of 56 is givenin Table
23, as a n u mbe r of o ur a s slgn m e ntS, partic ularly inthe u n substituted ben zene
ring, diffe rfr om tho s e r epo rted pr e vio u sly fo r m ukonal(201). Ouras signm entsfor
this ring ar e similar totho se r epo rt ed for c arba去oleitself(202, 03).
T he s e v e nth c o mpo n ent w a s ayello w c rystallin e s olidthatsho w ed a w e ak
par e ntio ninits eim s at m/I3 07 a nd a n a c c u r ate m a s s c o n sistent withthe m ole c ular
for m ula C1 9H17NO3. T he u v spe ctru m s uggestedthepr e s e n c e ofa3
- formylc arbazole
par血1 stru ctu r e(195,196), a nd, as addition of ba s edidno t shift the u v m axim a,it
w a s as s u m ed thatthe o ther o xygens ar enotpres ent asphe n olichydroxylgroups. The
lH- n m r spectra
tin thethr e e s olv ents u s ed inth is study(Table22)indic atedthe pr e se n c e
ofa7- m ethoxysubstitu e nts a sthefa miliarpattern s e e ni the spe c tra of 51,52, a nd 5 3
fo ra -5
,
H - 6
,
a nd H-8 w a s obs e rv ed her e als o. The o nly other arom a tic proton, a
signific a ntly de shielded singlet, w as a s signed to H -4･ Tw o vinyl pr oto n s, which
w e re c o upledto e a ch other, a nd a6
-
pr oto n slnglet w ere re adily a cc ou nted fわr by a
2
,
2- dim ethyl- A3-pyr a n syste mfu sedtoC-1, a nd C
-2 ofthe c arba z ole n u cle u s, and,
thu s, this c omponentis an e w alkaloidpo s s e ssi ngStru ctu r eS4･ A c o mpo und witho ut
the metbo xyl s ubstitu ent, m u汀 aya Cin e, ha s be e nis olated pr e vio u sly 丘
･
om 〟 ･
ko e nigii(204) and from Clausena heptaphylla (205), a nd w etherefor e s uggest
that54 be c alled 7- m ethoxym urr aya cine･ A c o mparis on ofthe
lH - n m r spe ctru m of
mu rr aya cin e(204)withthatof54(Table22)fully s upports the stru c tur epropo sed for
thelatte r, asdo e sthe13c- n m r spe ctru m reported in Table23･ The w e ake rpar entio nin
血e eim s of 54is e xplain ed by the facile lo s s of o n e oftl-e methylgr o ups aモc
-ll
togiv e a c arba zolopyri1iu mio n(203), the basepe ak inthe spe c加 m ･
The final c ompo n e ntis olated w as a cream 1 01o red s olidtha tga v e apar ent
peak inits eim s(m/I 225)and a n a c c u r ate m a s s co rr e sp9nding to the m ole c ular
fo r mulaC14HllNO2･ T he tlV SPe Ctr u m again S ugge sted a3
-formylc arba z ole skeleton,
a nd a sit w as u n changed upo n additon of ba se,the rem aln lng oxygenis n otpr e s e nta s
1 0 7
aphe n olic hydroxyl gro up･ The
llin m r w a squite simple (Table 22, c o mpo u nd
55); o ther than the aro m a tic, a mine, a nd for myl pr o tons it sho w ed o nly o ne
m ethoxyl-group' a nd the arom atic pr ot o n sH
-5tbH -8 displayeda patter n similarto
thatfo undin50a nd 5 6. In addito n, tw o aro m atic sl nglets, with che mic al shifts
similarto the c o rr e sponding pr oto n sin 56, w er e a ssign edtoⅠi
-1 a nd H
'
-4･ T hu s
,
c ompo n e nt55 is3
-formyl- 2- m etho xyc arba z ole o r0
- m ethylm uko n al･ T his c o mpo u nd
ha s be e n sythesized (19 8),but to o urkn o wledge thisisthefir st tim eithas be e n
r epo rted in M ･ko e nigii(206)a nd C･heptaphyLla(2 07)･
1H - or 13c- n m r spectr a of 5 5
w er e n otpr evio u slyreported;the s e ar ein cluded inTable s22and 23,r e spe ctiv ely･
T he is olation of se ve n c arbazole c ompo n e nts fr o m the species under
in ve stigation provide s,
a n u nu s u al opportu n ityfo r adetailedc ompariso n, s othe40
●
MHz IH - and 100 M Hz 13c- n m rspectr a of allthe s e c o mpo unds ar e re c o rded in
Table s22a nd 23, re spe ctiv ely･ A compilatio n of the
lH - n m r spe ctr a of kn o w n
c arbazole alkaloids w a s r epo rted in1977(196). In o u r study w e r e c orded the
lH - n m r
specu
･
a ofthe s e v e n c arbazole sinthr e ediffe re nt s olv e nts:the polar s olv e nt M e2C O-
d6/the c o m m o n nm r s olv e ntCD C13, and the a r om atic m edium C6D6･ T he s olv e nt
M e2C O- d6 W a s fo und to be partic ula rly effe ctivein r e s olving the ar o m atic
pr oto n s班 -5 to H -8. For allc o mpo unds, the NH pr otonin C6D6is shielded, while
in Me2CO -d6 itis de shielded relative to itspo sitio nin CD C13･ , n e ar Om atic
solv e nt-indu c ed shift (A SIS)
.
is explain ed by a ss u mingthat C6D6 is aligned
pe rpendic ular tothe polar N
- H bond at thepo sitiv e e nd ofthedipole･ r e s ultingln
shieldingofthe a min eproto nbythe て Cloud(208)I It shoul dbe n otedthat witha n
alkyl gr o ups at the 1 po sition (e.g. , in 50 a nd51), this shielding effe ctis n ot as
pr o n oun c ed･ Ho w e v e r,in Me2CO
-d6thisprotonisde shieldedbe c a u s e oftheinte r a ctio n
betw e en the amine asproton -do nor a ndthe Me2C O-d6 o xy ge n a S ele ctr o npairdonor
(209)･ int ere stingly,in co甲PO u nds 50
-52a nd 5 6, the2- O H, which is H -bonded to
the31fo r myloxy ge n,isde shielded in C6D6c o mpar ed withthe othertw o s olvents･
A c o mparis o n of the che mic alshiftof H
-4 in c o mpo u nds c o ntain ing a 2
1 0H
s ubstitu e nt50･52
,
56 with tho s e c o ntaining a 2- OR s ubstitu e nt (53, 54, 55)is
in stru ctive･ In thelatte r c o mpo u ndsin C6D6,H
-4 r e s o n ate s c o n siderably fu rther
do w nfieldtha nin the fo r m e r c o mpounds･ W e s ugge st thatin c o mpo u nds50
･52a nd
56,the 3-formylgroup existsin confo rmation A be caus e ofintram ole c ular H -bo nding
with the 2- O H s ubstitu e nt, w hile c o mpo u nds53, 54 a nd55 c o nfo 皿 a tio n B
predomin ates･ Ap plicatio n ofthe
■
s o- c alled c arbonyl pla n e r ule(209,210) w o uld
predict thatin C6D6, H 14 in confo rmatio n B w o uld bede shielded beca u s eitisin fro nt
of the c arbo nylpla ne, w he r e asin confor m atio n A it w o uld be shielded relative to its
1 0 8
po sitio nin CD C13･ Itshouldals obe notedthatinthe A
-ty pec o mpo u nds50-52, 56
the fo m yl pr oto nis m o r eshielded in alls olv e nts c o mpar ed with the ち-type
c o mpounds(53, 5 4, 55). On the othe rha nd, the fo r myl c arbo n(Table 23)is
de shieldedinthe A -typegro up(- 196ppm)be c a u s e of intr a m ole c ularH -bo nding, a s
c o mpar ed withthe othergro up(- 188.5ppm). A c omparis o n ofthe chemic al shifts of
the tw o m etho xylgro upsin53 with the single m etho xyl groupsin 51,52,54, a nd
5Se stablishe s u n am bigu o u sly that in 53 the dow nfieldr es onanc ein Me2C O-d6
and C DC13(3･99ppm),but the upfieldre s o n anc ein C6D6(3.32)isthe 2- m ethoxyl
gr o up･ Itis hoped that kn o wledge of the s e s olv e nteffe c ts m ayfind applic ado ninthe
str u ctu r alelu cidadon ofn e w c arbazole n atu ralprodu cts･
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7- D I M E T HOX YCA R B A Z O L E[53]. - Mp 219- 220
o
; u v
(Eto 試) 九m a女(log E) 299(4.69), 344(4.14); ir (C C14)3340, 2 964, 1687, 1 662,
1632, 1148,1063 c m
-1
,
1H n mr s e eTable22;13c nm r se eTable23;eim s(r el. int.)
m/I [M＋] 255(81), 240(33); e x a ct c alcd fo r C1 5H13N O3, 255.0 895, fo u nd
25 5.0875.
7- M E T fIOX Y MUR R A Y ACIN E[54トMp21 ト213
o
;u v(EtOH) 九m a x(loge)
30 6(4.58), 35 4( .09);ir(C H C13)34 60, 1666,1628,1603,1156c m-1;lH n m r s e eTable
22;13c nm r s e eTable 23;eim s(r el.int.) ∽/z[M＋】3 07(44), 292(10 0), 255(58),
210(65);e x a ct m a s s c alcd fo rC19H17NO3, 307.1208,fo u nd307.1208.
3-F O R M Y し2- M E T HOX YCA良B A Z O L E(0 - M E T H Y L M U KON A L)[55]. - Mp
189.0-189.5o ;u v(EtOH) 九m a x(logs)296(4.64),350(4.19);ir(C H C13)1668, 1628,
1606
,
1153c m-1;1H n m r s e eTable2 2;13c n m r s e eTable23;
-
eim s(r el.int.) m/z[M ＋]
225(100), 2O8(12), 179(18), 154(14);ex a ct m a s c alcd for
-
C14H1 1N O2, 225.0790,
fo u nd22 5.0796l･
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Tab且e22 400 M Hz
IH - nm r spectra ofc o mpo u nds50-56inthr e e s olv e nts
a
Pr oto n Co m u nd
S O 5 1 S 2 5 3
H-1
H-4
H _5
H -6
H _7
H-8
H -9
H _1 0
rI-1 2
ll-1 3
C H O
N H
0 仁
OMe
8.2 2(S) 8.1 2(s)
6.85(s)
【6.8 4, 6.61]
8,29(s)
7.l l(s)
【96.8 5, 6.1 3]
8.3 7(s)
【8.04, 7 .4 0] 【7.9 4, 7.3 4] 【8.05, 7 .3 6】 【8.4 5, 8.8 2】
8.0 1(d, 7.6) 7.8 8(d, 8.7) 7.9 2(d, 8.8) 7,97(d, 8 3)
【7.97, 7 .80] 【7.84, 7.66] 【7.85, 7 .61] 【7.8 7, 7.5 6]
7.2 0(t, 7.6) 6.8 2(dd, 8.7. 2.2) 6.83(dd, 8.
'
8, 2.2) 6.8 8(dd, 8.3, 2.2)
【7.27, 7 .2 1】
7.3 5(I, 7.6)
【7.40, 7 .27]
7.4 8(d
'
, 7.6)
【6.87, 6.93]
7.0 1(d, 2.2)
【6.88, 6 .86]
7.0 2(d, 2.2)
【6.8 8, 6.74]
7.02(d, 2.2)
【7.4 0,6.90]
3.61(d, 6.8)
【3.64, 3 .53]
5.3 4(br t, 6.8)
【5.32, 5 .22]
1.6 4(d, 10)
【1.77, 1.57]
1.8 1(s)
【1.90, 1.69]
9.91(s)
【6.91, 6.4 4]
3.59(d, 6.9)
【3.63, 3.5 7]
5 3 2(br t, 6.9)
【5 3 2, 5.2 6]
1.64(d, 1.0)
【1.7 8, 1.5 8】
1.8 1(s)
【1.90, 1.71】
9.90(s)
【6.89, 6.50]
9.95(s)
【6.9 0, 6.6 2]
1 0.4 3(s)
【9.91, 9.47] 【9.90, 9.52] 【9.93, 9.49] Fl o.50, 1 0.93]
10.62(br s) 10.51(br s) 1 0.72(br s) 1 0.6 4(br s)
【8.20, 7 .4 8] 【8.10, 7.39] [8.12, 6 .31] 【8.l l, 6.5 8】
3.8 5, 3 .99(s)b
ll.7 5(s) ll.72(s) l l.4 2(s)
【11.70, 12.3 5] 【1 1.60. 12.3 8]
3.8 4(s)
【1 1.4 3, 1 2.1 8]
3.85(s)
【3.90, 3 .46] 【3.90, 3 .47] 【3.90, 3.99];
3.4 6, 3.3 2]
aFo r each proto n the first nu mbe ris the che mic al shiftin the s olv e nt M e2C O
- d6 While the tw o n u mbe r sin
sqtl ar ebrackets are v alu es obtain ed in C D C13 and C6D6, re SPe Ctiv ely･ In pa re nthe se s a regi v e nthe m ultiplicity
for the proto n andthe c o upling c o n stant(s)in Hertz .
bln e a chpair, thefirstv alu eisfo rthe7
- O Me andthe s e c o nd fo rthe 2- O Me
1 1 1
Tab且e 22 Continu ed
Pr oto n Co mpollnd
5 4 5 5 5 6
H_ 1
H-4
H -5
H -6
rI-7
n -8
H-9
H -1 0
H 1 2
a -13
C H O
N E
0 較
O M 占
8.23(s)
7.12(s) 6.89(s)
【6.8 8, 6.10] 【6.8 8, 6.59]
8.5 0(s) 8.43(s)
[8 3 0, 8.69] 【8.56, 8.88] 【8.18, 7 .42]
7.97(d, 8.4) 8.1 0(d, 8.0) 8.0 7(d, 7.6)
【7.8 4, 7.5 3] 【8.0 0, 7.70] 【7.99, 7.75]
6.83(dd,■8.4, 2.2) 7.1 5(i, 8 .0) 7.22(t, 7.6)
[6.8 6, 6､.7 3]
6.79(d, 2.2)
【7.25, 7.09] 【7.2 8, 7.18】
7.35(I, 8 .0) 7.3 8(t, 7.6)
【7 3 8, 7 .25] 【7.4 0, 7.2 6]
7.4 7(d, 8.0) 7.48(d. 7.6)
【6.90, 6.55]
6.91(d, 9.8)
【6.6 1, 6.0 3]
5.90(d, 9.8)
【5.8 0, 5.3 2]
1.5 4(s)
【1.55, 1.2 6]
1.5 4(s)
〔1.5 5, 1.26]
10,4 5(s)
【7.40, 6.96]
1 0.45(s)
【7.4 0, 6.88】
9.9 8(s)
【1 0.4 9, 10.9 2] Fl o.4 9, 10.89] 【9.95, 9 .4 5]
1 0.6 8(br s) 1 0.6 1(s) 1 0.72(bts)
【8.14, 6.55]
3.85(s)
【3.89, 3.4 6]
【8.8 8, 6.65]
4.0 0(s)
【3.99, 3.3 0]
【8.22, 6.3 1]
ll.4 6(s)
【1 1.46, 1 2.1 6]
1 12
TabRc 23 13c- n m r spe ctr a ofc o mpo u nds 50-56
a
Ca rbo n Co mpo u nds
5 0 5 1 5 2 5 3 5 4 S 5 5 6
C-1a 145.3(十) 1 45. (＋) 1 47.0(十) 14 6. (十) 1 4 1.6(十) 14 6.2(十) 14 6.8(十)
C-1 109.7(＋) 109.6(十) 97.0(-) 93.9(-) 1 0 5.2(＋) 93.5(-) 97.1(-)
C.2 158.0(十) 157.5(十) 1 60.9(十) 16 1.6(＋) 1 54. (十) 1 62. (十) 16 1.7(十)
C-3 1 15.7(＋) 1 15.6(十) 1 15.8(＋) 11 6.0(十) 1 1 7.2(十) 11 7. (十) 11 6.1(十)
C-4 1 26,0(-) 1 24.5(-) 1 26.7(-) 12 1.5(-) 1 2 1.5(-) 12 1.2(-) 12 8.3(-)
C-4a 1 17. (＋) 1 17.9(十)b 1 18.4(＋) 119.4(十) 1 19.1(＋) 119.3(＋) 11 8.6(-)
C_5a 1 24.1(＋) 1 17.5(十)b 1 1 7.3.(＋) 11 8.2(十) 1 18.0(十) 12 4.2(＋) 124.0(＋)
C_5 120.7(-)b 1 20.7(-) 12 1.0(-) 12 0.2(-) 1 1 8.4(-) 12 0.7(-)b 12 1.0(十)
C_6 1 20.0(-)b 1 09.0(-) 109.2(-) 109.5(-) 1 09.3(-) 12 0.5(-)b 1 20.4(-)
C_7 125.9(-) 1 59.5(＋) 159.8(＋) 159.7(＋) 1 6 0.1(十) 12 6.2(-) 12 6.5(-)
C-8 11 1.6(-) 95.9(-) 96.1(-) 96.2(-) 96.2(-) 1 1 1.7(-) li l.8(-)
C-8a
2_O Me
3_ C H O
14 1.5(＋)
196.3(-)
2 3.0(＋)
142.9(＋)
196.3(-)
1 43.0(＋)
196.2(-)
14 3.0(＋)
5 6.3(-)
1 18.6(-)
1 4 3.2(十)
11 8.3(-)
1 4 1.4(十)
56.1(-)
1 8 8.4(-)
14 1.7(＋)
196.1(1)
7_O Me
C_9
5 5.3(-)
2 2.9(十)
55.5(-) 55.8(-) 5 5.7(-)
1 30.8(-)
C-10 12 1.7(-) 1 2 1.8(-) 1 1 7.4(-)
C_ ll 132.7(＋) 1 32.6(＋) 7 7.7(十)
C_1 2 17.6(-) 1 7.6(-) 2 7.6(-)
C-13 25.3(-) 2 5 3(-) 2 7.6(-)
aChe micalshifts areinppm wi払 出e s olventM e2
-CO-d6 aSinte rnalrefere n ce.
bAssign m e nts m aybeinterchanged･
1 1 3
2. 1.3.4 Lup量ne A はa!oids
i. SO P H OR A E X ZGUji(21 1)
sophora e x lgu aCr aib･ ha sbe en u sed a s afolkm edicin alpla ntin Th aila nd fo r
a ntipyretic a nd respir ato ry dise a s e s(212)∴ In this repo rts, a ne w lupin alkaloid,
(＋cytisin e a c eta mide is olated from the r o ots ofS･ e xigu aispr e s e nted･
sepa r atioIIS by silic agel chr o m atography, pr epa r ativ eT L Candpr epar ativ e
P L Cofa75% ethanol e x tr act ofthedryr o ots ofS.e xigu agave a n e w alkloid,(-)-
12- cytisin e ac etamide(57),togethe rwith eight kno w nbas e s, (
-)- cytisin e(58),(-)-12-
hydr oxycytisine (5 9), (-)- N - m ethylcytisin e(60), (-)- N -fo r mylcytisin e (61),(-)-
1upanin e(62),(＋)-5,6- dehydrolupanine(63),(-)- an agyrine(64), a nd(
-)-baptifolin e
(65) (Table24).
T he n e w alkaloid(57) (0.005 %dry wt), w as a n oil, [α]2 5D - 204
o
, which
ga v ethe m ole cularfo r m ula C13fl17N302byhighr e s olu tion mass spe ctro m etry･ T he
pr e s e n c e ofa n α
-pyrido n e n ng w a s s ugges ted by abs orptlOnSinthe U Vspe ctr u m at
309ムm(log巳 3.88)a nd 233( .84)and intheIRspe ctrum at1650c m
-1
･ Thefr agm e nt
ions at m/I189,160and146in the m a ss spectru m of 57als o sho w ed the pr e s e n c e
ofa n α-p yri do n eringsyste m[213]. TheIR spe ctrum of 57sho w edthe abs o rptio n of
a n a midegr o ups at1690cm
-1
. Furtherm ore, tw o sign als at 8 61･7(t, C- 14) a nd at 8
17 5. (s, C- 15)w ere obs e rv ed c o mpar edto tho s e of(-)- cytisin e(58)inthe
13c N M R
D E P Tspe ctr u m(Table 25). T helH N M Rspectr u m of 57, exc eptforthetw ois olated
signals at 82.97(1 H, d, J = 16.2 Hz, H -14)a nd at 8 2.87(1 H,d, J = 16･2 Hz, B
-
14-), sho w ede s s e ntiallysimila r signalsto that of(-)-cytisin e(58). In the 13c n m r
spe c tr u m of 57(Table 25), the sign als ofC-lla ndC1 3 w e r e
'
shifted dow nfield in
therange of 7-8, compar edto tho s e of 58. From the s e r e s ults,the s t ru ctu r e of 57w as
suggestedtobe a n a c et a mide of(-)- cytisin e(58) at the N -12 po sitio n, n a m ely(-)-
12-cytisin e ac eta mide (57). Further c o nfir m atio n ofthe identifyofthe n e w alkaloid as
57 w a s obtain ed by c o mpa n ng the n atu r alpr odu ct dire ctly witha synthetic s a mple,
pr epa red 丘om 58withα -cblo r o aceta mide.
Itw aspo ssiblethat157mightbe a n artifa ctof(-)-12- cytisin e a c etic a cid(66) as
extra ction ofthe c o mpou nd w asperfor med using28 % N H40 H[214,215]. Therefore,
the pre s enc e of 66 in the originalpla nts w as e x a min ed bytw o m ethods･ Thefirst
m ethod u s ed extr a ction without 28% N H40 H【216]. The s e c ond w asprepar atio n of
the a mino a cid fr actio n u si ng a C atio nic excha nge r e sin･ Aque o u sEtO Bextr a ctsfr o m
the dryro ots of S. e xigu a w er e tre at ed with Do w ex -50 W X 4(H＋ fo rm) a ndthe
fr a ctio n c o n tainlng the ∑ witte r-io n c o mpわunds obtain ed. Allalkaloidal fr a ctio n s
l1 4
obtain ed usi ng these tw o m ethods w e re analys ed by HPL C. Ho w ever, analysis Of
both fra c tio n sdidn ot reve al the pre s enc e of 66but de mon stratedthe pr e s enc e of
57. Co n sequ e ntly, 1t W a s C O nfir m edthat57 is n ota n artific alpr odu ctof 66.
T he abs olute c o nfigu r atio n of 57w a sdete r min ed by c o mparis o n ofthe C D
spe ctru m withthatof58･ T he CD spectru m of n atu r al and synthetic 57 ga v e a
n egative Cotton effe ct at 307n m([0]307- 26100) and a po sitive one at 232 n m
(【0]23 2＋ 28 600). The s e aI
●
e the sa me a s tho s e or 58([0】310 - 21000,[8]233＋
4300), r epo rtedpre vio u sly [217]. T he r efor e,the absolute configuration of S 7w a s
dete rminedtobe 7 R,9 S,the s am e a sthatof(-)- cytisin e(58)(7 R,9S)[218].
Co mpo u nd 59,(＋12-hydro xycytisin eha s alre adybe e nis olated fr o mSpa r(iu m
ju n c e um O･egu min o s a e)withthe n a m e ofcytisine N- oxide, which w a s c o n sideredto
be in equilibriu m with 12:N- hydroxycytisirl e[219]. How e v er, no detailed
cha r a cte rizatio n of 5 9 ha st) G e n a vai1able s ofa r. T he refo r e, w e r eport a full
char a cterizatio n of 5 9 inthisinv e stlgation.
So far, w eha v eis olated N -12-cytisin e derivative s s u ch a s60, 61,6 6,(-)-
rhombifolin e,(-)- N- ethylcytisine,(-)-N - a c etylcytisine, and(-)- N -(3- o x obutyl)cytisin e
fro m s e v eral legumino u spla nts a nd de m o n strated a fe w e nzym a tic activitie sfor
biotransform ation of N- 12- cytisin ederiv ativ es[214, 220-226]. Recently, Grein w ald
et al. r epo rted the is olatio n a nd str u ctu r al dete rmin atio n of cytlSlne 12-c arbo xy-
e thyle ster a s a n ew c o mpo u nd fr om suspe nsion c ulture of Labu m um w a te r e rL
'
(Legu mino s a e)[227]. Itis of in tere stthat the o c cu rrenc e ofthe s eN -12 deriv ative s
re v e alstheirpo ssible r ole a skeyinte m ediate sin the bio syntl-etic pathw aybetw e e n
tricycliclupin al k aloids a ndtetra cyclic al kaloids.
13
12
% S
5
0
2
57
58
59
66
3 N
1 9
7 N - R
ll
1 0
R
14 15
C H2CO N H2
E
O H
CH2CO2日
1 1 5
Table 24 Physic alco n sta nts a ndyieldoflupin alkaloidsfr o m r o ots
of S･ e xigu a
A kal°ids M_p_+望!旦堕里聖型 一 _ + 生垣聖呂+ + 鮎奴盟主1.5Totalbase 5.4
(-)-12-Cydsirle aCetami de(57)
(-)- Cydsine(5S)
(-)-12-Hydro xycytisin e(59)
(-)-N - Me也ylcytisin e(甜)
(-)- N-Fo nTlycydsin e(61)
(-)-LupaJlin e(62)*
(＋)-5,6- Dehydr olupanin e(63)*
(-)- An agyrine(64)
-Ba tifolin e占
oil
155
-204 (0･.17)
-112 (0.54)
238＋ -209 (0.ll)
137 -219 (0.48)
lワo
oil
oil･
oil
207
･230 (0.15)
-153 (0.03)
ー137 0.20
17
1640
ll
1640
15
traC e
traC e
3
219
(0. 005)
(0.456)
(0.(氾3)
(0.4 56)
(0.∝ 川)
(0.00 1)
0.0 61
*C Dspectra w er m e as ured insteadof[cL]D
＋Deco mpo slt10n
Table25 13c NM Rspectr al data ofc o mpo u nds57a nd 58
5 7 5 8 5 7- 5 8
2
3
4
5
6
7
8
9
10
ll
13a
14a
15
S
d
d
d
t
d
1 65. 166. -1.1
11 6.8 117.8 -I.0
14 1
.
4 142
.
l -0.7
107.9 10 8.9 -1.0
153.2
36.7
26.0
29.5
51.5
61.2
61.8
61.7
1 75.5
153.4 -0.2
36.9 -0.2
27.3 -1.3
29.5 0
51.8 -0.3
53.6 ＋7.6
54.6 ＋7.2
aAssign m ents m aybe reversed
(-)-12- Cytisin ea c e ta mide(57). Oil.[α】25D- 204
o
(EtO H;c 0.17). C D(M eO H):
【0]3 07- 2610,【8]232 ＋ 28600. U V九m axMeOH nm (log e):309(3.88), 233(3.84),
1 16
IR v m a x.
C H C13 C m
-1
; 350 0, 3370, 1 140(N H), 2990, 2940, 2800(C- H); 1690
(a mide) 1650, 1550 (α -p yrido n e)･ EI- M S m/i (r el. %): 247･1321[M]＋ (20)
(C13Ⅰi17N302, C alc･ 247･1321), 230(5), 203(10),189(8),1 60(1
,9), 146(12), 117(7),
101(9), 58(62), 44(18). 1 3c N M R(67.8 M 月z, CD30D): 8175. (s,C-15), 165.5(s,
C-2), 153.2(s, C-6), 14 1.4(d, C-4), 116.8(d, C- 3), 107,9(d, C-5), 61.8(t, C-1 3)*,
61.7(t, C -14)*,61.2(i, C-ll),51.5(t, C-10), 36.7(d, C-7), 29.5(d, C-9), 26.0 (I,
c-8); *as sign ments m aybe re v ers ed. 1H N M R(500 M Hz, C D30 D): 87.48(1 H,dd, J
= 8.8 and 6.9Ⅰiz, H -4),6.43(1 H, dd, J = 8.8 a nd l.4 Hz, H- 3), 6.32(1H,d d, J =
6.9 and l･1 Hz, H -5), 41 2(1 H, d, J = 15.5 Hz, H - 10eq), 3.91(1 H, dd, J = 15.5 a nd
6.0Ⅰiz, H -10a x),3.14(1 B, d, I = 2.2 Hz, 班-7), 3.00(1 H, d, J = 12.0H z, H - lleq),
2.97(1 H, d, J = 1 6.2 Hz, H - 14), 2.90(1 H, dm , J = ll.1 Hz, H -13eq), 2.87(1H, d,
J = 16.2 Hz, ” -14
f
), 2.60(1 H, d, J = 12.OHz, H -lla x), 2.5 7(1 H, d d, J = ll.1
a nd2.1 Hz
,
a -13a x), 2･50(1H,d, J = 2.5 Hz, H -9), 1.96(1H, dt,J = 12.9 and 1.5
Hz, H -8eq), 1.87(1 H,d, J = 1 2.9Hz, H -Sax).
(-)-12- Hydr o xycytisine(59). Pale yellow n e edle s. Mp238o(de c.). [α】25D -
209o(EtOH;cO.ll), C D(MeO H):[0]3 08- 19100, [0]232＋17400, U V 九m ax MeO H
n m(log s): 308(3.83),232(3.78). IR v m ax KBr c m
-1
;3 200, 1150(N- H), 2940,
290, 2820(C- H),1640,1540(α -pyri don e). EI- MS m/I(reユ. %):206.1053[M]＋(62)
(CllH14N202, C alc. 2 06.1054), 190(29), 189(40), 160(43), 148(28), 14 7(54),
146(100), 134(26), 117(16), 93(8), 44(4 0),41(30), 13c N M R(C D30 D), 125.65
M Hz): 8165.5(s, C-2), 153.0(s, C-6),141.3(d, C- 4), 116.8(d, C13), 107.8(d, C-
5), 66.0(t, C-13), 65.9 (t, C -ll),51.4(t, C- 10), 37.5(d, C-7), 30.6(d, C-9), 25.9
(t, C1 8). 1H N M R(CD30 D, 500 M Hz): 87.45(1 H, dd, I - 8.8 a nd 6.9 Hz, H -4),
6.39(1H,d d,J = 8.8 and 1.1 Hz, H -3),6.29(1 H,dd, J = 6.9 andO.8Hz, H -5),4.05
(lH, d, J = 15.4 Hz, H-10eq), 3.87(1H,dd, J = 15.4 a nd6.7 Hz,H - 10a x),3.32(1 H,
dm , J = 12.1 Hz, 払1 1eq),3.26(1H,dt,I = 9.6 a nd 1.8 Hz, H -13eq),3.18 (1H,d, J
= 2.5Hz
,
H -7), 2.72(2 H,brd,J = 9.6玉iz, H -lla x, 13a x),2.60(1 H,dd,I = 6.1 a nd
3
.
.OHz
,
H -9), 1.83(2H,dd, J = 13.9 a nd 3.0 玉iz, H -8).
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2.1.4 Fla v o n oids
Thena v o n oids ar e a ve rylarge cla s s ofnatu r allyo c c u m ng c ompou ndsthatc an
be suitablys ubcla ssified ac c ordingtothe oxy ge n atio npatte rn s o
fthe sh･ikim ate-deriv ed
a r o m aticring(C). They ar e c o m m o nin thehigherplants a ndhavebe e n exte n siv elyu s ed
a s che m otax om o nic m a rkers. T he flaもo n oids pr e s e nted he r e ar eincluded
dihydroflavo n ol, pr e nylated fla v o n oids, is oflavon oids, ho m ois ofla v o n o
ids a nd
rotenoids.
i. B LUM E A B A L S A M IF E R A(228)
Blu m e abals a m lfe r aDCis a m e mbe r ofthetribeln ule a e(Co mpo sita e)which has
be e n u sed inthetr aditio n al m edicine ofs o m eO rie ntalc ultu r e s. T he Chine s eha v e used
prepar ations ofthispla n t年S a Carmin ativ e, a mildstim ula n t, a v er mifuge, a satopic al
applic ationfb∫ septlC ulc ers, a nd a s apr eventiv e m edic a m e ntintim e s ofepide mics･ The
ancie ntChin e s em edic allite r atu r ehas r e c orded its u s e a s a n abo rtifacient(229).
Pr epar atio n s of Blu m e a ar epr se ntlyfindingu s einthetr aditional m edicine of
T haila nd, wher ethey ar eavailable atlo c al he rbal dr ug shops･ Cigar ette s ar epr epared
fr o mthe chopped, d ried le a v e s of B. bals a m lfe r a a nd s m okedto r;lie v ethe pain of
sinu sitis, Aninfu sio npr epar ed fr o mle af m aterial is u s ed a s a sto m a chic, car min ativ e,
diapho r etic, e xpe cto r a nta nde m m e n agogu e･ A de c o ctio n of fre sh le a v esi u s ed, alon e o r
in c o mbin atio n with otherplantprepar a tio n s, a s abath for w o m enfollow ing Childbirth･
T he chemistry of Blu m e a c o n stitu entshasbe en ofs om einte r e stfo r atle a st65
ye ar s. T he ess entialoilw as thefirstproduct tobe studied(230). In thisinitials tudy, d-
c ar v ota n a c etone
,
I-tetr ahydr o c arvo n e, a mix tu r e of butyn c, is obutymc a nd n
- o ctan oic
a cids
,
a nd a n u nide nti丘ed pbe n ol w ereis olate
■
d. Subs equ e ntly, トbo r n e ol(229),
fe n cho n e(231), I,8- cin e ol
.
(231), tw o c ar v otana c eto n ederiv ativ e s(232)a die ste r of
c o nife rylalc ohol(233), s o m epolya c etyle n e s a nd thiopbe n ededv ative s(2 3,234),
c a mpe ster ol(235), stigm a ste rol(236), sito ste r ol(237), xa ntho xylin(229), eria nthin a nd
5
,
3'
,
4' -tribydr o xy-3,6,7-trim ethoxyfla v o n e(236,238- 240), othe r u nide ntified
flav o n oids(229, 238), cou marins andtriterpene s(229), and myristic a cid(231)ha v e
be e nis olated fro mBIw n e a species.
The pr e s ent s tudy w a s u nde rt ake nin o rde rto expa nd o u rkno wledge of the
c o nstitu e nts ofthis m edicinallyinter e stl ng genu s, a nd de scd be s theis ola tio n oftw o
flavo n oid deriv a tiv es,(2 R,3R)-dihydr oqu e r c etin-4
r
- m ethylethe r(67)and(2 R,3R)-
dihydr oqu e rc etin-4
-
,
7-dim e thylether(68),bothofwhich ar e n e w n aturalpr oduc ts.
1 1 8
T he pr o t on n m rda t a of is olat e6 7 stro ngly s ugge s ted that it w a s a
dihydronavo rl Ol deriv a tive, andthe chara c teristic 1I Hz do ublets a t4.48and5.03ppm
indic ated a tr a m s-diaEialarr a nge m e ntof 2- H and 3- H in s u ch a syste m･ T hatthe sign al
fo r3- 冗 w a sfurthe r split and, on additon of D20,sharpen edto adoubletindic atedthat
thehydr oxy atC-3 w a s n ot m ethylated(241a). T he AB syste m c enteredJaモ5.87ppm ,
sho wing m eta C O uPlingofappr oxim ately1 Hz, s ugge stedthat they w ereprotons atC-6
a nd C-8in adihydr ofla v o n ol xyge n atedatC-5 andC- 7(241b).
T hepro nou nc ed batho chromic shift oftheband IIabsorptionin the u v spectr um
of 67 on additon ofs odiu m a c e tateindic atedthepres enc e of afre ehydr oxylatC-7
(241c)･ A d dition ofalu minu m chloride r e age ntproduc ed batho chromic shifts ofba ndI
(54 n m)and band II(25n m)cha r a cteristic ofa s e c o nd freehydr o xylatC-5(24 1d).
Ma ss spe ctr alpeaks atm/I166a nd 137s ubsta ntiatedthatthe r e m a lnl nghydroxyla ndthe
m etho xylgr o up w er einde edo ntheB-ring(242,243).
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-
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'
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'
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㌔
ち
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'
= CH3
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'
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O R
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ら,.
0
O H
､
句
.a
OH ･ 0
72R = H, R
'
= CH3
74 R= .C H3, 良
-
= 由
O R-
O R-
T he m ultipletat6.91(D M S O)or7.00-7.10(a c eto n e)inthe nrn r spe ctr u m of67
ar e s ugge stive ofo xyge nation ofC-3 a ndC-4(241e). Ho w e v e r, definitiv e as sign m e nt of
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thisubstitutionpatte rnc ouldno tbe m ade o n thebasis ofthes e spe c tr al Aportion ofthe
isolate w as oxidized(2NH2S O4/air(244)tothe c orr e sponding 鮎 vo n ol, w hichsho uld
be eithe r t am arixe tin(71)or阜s orham n etin(73)･ Comparis on ofthe n m r spe ctum ofthe
T M Sether of this u nkn o wn fla v o n ol withpublished spe ctr a ofthetw o referenc e
c o mpo unds(241f)sho w edthat the unkn o w na v onolc o r re spondedtotam arix etin(7且)･
T his w asfu rthe r s ubsta ndatedbythe stabilityofthe uv spe ctru m ofthe o xidationprodu ct
in thepr ese n c e ofs odiu m m etho xide･ Fla v o n ols having afr e el hydr o xylatC
-4 are
u n stablein s odiu m m ethoxide solutio n, a ndtheir uv spe ctradege n er atein afe w min ute s
(241g). The navo n olproduc ed bythe o xidatio n of67 w a s s e e nto be stableinthe
pr e s ence of s odiu m m ethoxidefor atle a st24 ho urs･ AIs o･ tlc c omparis on ofthe
o xidation produ ct with is o rba m n etin (73)sho w edthe m to be di批r e ntin s e v e r al
syste ms･ A s a mple ofta m arixetin w a s, u nfo rtu n ately, n ota v ailable･
Tbe abs olute ster eoche mistry atC-2 and C-3 w a sdeter min edbym e ans ofcirc ular
dichr oism ･ Co mparis on ofthe cd c ur v e s of 67withtho s e ofdihydrofla v o n ols of kno wn
c o nfigu r atio n(245)establishedthe abs olute c onfiguration a s2R,3 R, the sign s of the
Cotto n effe cts &o m400t o200n mbeingrespe ctively＋, - , ＋, ＋ ･ Thus67 is a s slgned
･
the
st ru ctu re(2 R,3R,)-dihydroquerc etin -4
'
- m ethylethe r
､
o r(2 R,3 R)-dihydro tam arixetin･
T he nm rspe ctr u m oftheis ola te68w a sidenticalt o tha t of 6 7exc ept thatit
sho w ed thelo ss of o n e excha nge able proton andthe addit on of a s e c o nd ar o m atic
m etbo xylgr o up. Sin c ethe uv spe c打um w as u n cha nged o n addito n ofs odiu m a c etate,
th is m ethoxylgr oupisloc a ted atC-7(241c). Ma s s spe ctale vide n c e c o nfir m edthatthe
additon al 14m a s s u nits w e r einde ed inthe A -ring. Sulfuric acidoxidatio n of68 w a s
usedto e stablishthe B- ring s ubstitutio npatte m a sin 68r athertha n70･ Thu s, the uv
spectru m ofthe o xidatio nprd u ct72w asfoundtobequite Stable in s odiu m m etho xide
s olutio n
,
a ndtic c o mparis o n witha r efer e n c e s a mple ofrha m n a zin(74)sho w ed 72to
diffe r e ntin s e v er al systeIPS. Circular dichroism agal ne Stablised the absoluted
c o nfigpr atio n to be 2 R,3 R. T hus, 68 is as sign ed the str u ctu r e(2 R,3 R)-
dihydr oqu er c etin-4
'
,
7-dim ethylether.
In 1972, Her ze t al. (246)reportedtheis olatio n of a dihydr ofla vo n ol fr om a
Eupa[oriu m hybri d(Co mpo sita e)having eithe r68 or7 0a sits s tu r ctu r e. T hey w ere
u n ableto completely defin e theiris olate, ha vlnglo stthe r e m alnl ng S a mplein an
tl n S u C C e S Sfulo xidatio n re a ction.
Co mpads o n orthe a rom atic region ofthe nm r spe ctr u m(in D M S O)oftheir
isolate with that of68sho w edthe m cle a rlyto be differ e nt. T her efo r e, fro m the data
pr e s e ntedin r ef･ 246 a nd c o mparis o n with o u ris olate,68, w e c a n n o wpr opo s ethe
1 2 0
stnl Ctu r e Ofthe Eupato riu mis olate as(2R,3 R)-dihydr oqu e rc etin-3
-
,
7-dim ethylethe r
(70), which is als o apr e vio u slyu nrepo rtednatur alprodu ct.
Tab且e26 Ultr avioletspectr adata of 67and68a
6 7 6 8
MeOH
Na∝f13
NaO Ac
NaO Ac ＋H3BO3
AIC13
AIC13 ＋ H Cl
327sh (loge = 3.89) 327sh (3.76)
290 (4.48) 287 (4.49)
235 (4.54) 230sh (4.57)
206 (4.82)
327 (4.62)
216sh (4.68)
205 (4･81)
327sh (3.76)
290sh (4.03) 290 (4.47)
250sh (4.09) 230sh (4.57)
206 (4.82)
327 (4.58)
217sh (4.70)
20 7 (4.79)
32 7sh (3.76)
294sh (4.19) 2 87 (4.49)
327sh (3.89) 32 7sh (3.76)
･ 290 (4.4 8) 28 7 (4.49)
381 (3.92) 384 (3.92)
315 (4.55) 315 (4.57)
282 (4.ll) 2 87sh (4.ll)
223 .(4.64) 22 5 (4.70)
206 (4.76) 206 (4.92)
377 (4.01) 384 (3.89)
315 (4.55) 312 (4.50)
282 (4.25) 287sh (4.22)
223 (4.64)■ 225 (4.68)
206 (4.77) 206 (4.91)
aAn U Vspectr a w ere r ecorded usingthe standardpr ∝ eduresglVeninreferen ce241
(2 R,3 R)- D Ⅲi Y D R OQU E R C E TIN-4
-
- M E T Y L E T H E R(67)-Fra ctio n67,
whe n e v aporated todryn e s sin v a c u a, yielded 766mg(1.7xlO
-4%)ofalightyello w,
a m o rpho u spo wde r, mp 173-4
o
;【α】24D＋14.9o,ir, u m a x(K Br), 3 400, 1645, 1600,
1 280
,
a nd l 160 c m- I: u v, data s u m m ariz ed in table 31; cd
(MeO H),【0]328= ＋3.35xlO5,[o】293.5= - 1.31Ⅹ106,[o]2 53.5- ＋1.95xlO5,[o]220= ＋1.4 4x
106deg.cm
2dm ole;1H - n m r(D M SO-d6),83.78(3 H,s,ArOC H3)2 4.48(1H,b d, J - ll
Hz
, 3- H),3.81(3H,m ,3xOH),5.03(1H,d, J= 11 Hz,2- H),5.87(2 H,A Bsyste m,6-H a nd
8- H a nd 8- H),6.91(3H,bm 2
'
H,5
'
H a nd 6
'H),and ll.88(1 H, bs,OH);lH -
nm r(a c eto n e-d6) ,3.88(3 H,s,ArCH3),4.61(1H,d, J = 11.5 Hz,3- H),5.08(l氏d,J =11.5
Hz
,
2- H),5.9 8(2 H,A Bsyste m,6- H a nd 8- H),7.00-7.10(3H ,m ,2
■
- H
,5
-
1 H and 6
-
- H),
a nd ll.68(1 H,bs,OH); m s,m/I 318(M＋, 37 %, C1 6H1 407), 289(44), 166(50),
165(26), 164(36),153(100), a nd 137(39).
(2 R,3R)- D IH Y D ROQUE RCE TIN-4-,7- D I M E T H Y L E T H E R(68). -Fr action
68
,
whe ne v apor atedto dryn e s sin v a c u a, yielded94 mg(2.1xlO
-5%)ofalightyello w,
a m o rpho u spowder, m p 164-7
o
;【α]D24＋14.8
o
;ir, ℃ m a x(K Br), 3480m , 1630, 1610,
127 3
,
11 50and l 130c m- 1;u v, data s um m arized in t able 1;cd (MeOH),
1 2 1
桝3 31.5- 十3.59xlO5,[α】2 24- 1･26xlO
6
,[o】2 53.5- 十1･71xlO5,【o]2 21･5- .1･28xlO
6°eg
c m2/dm ole;lH - n m r(D M SO -d6),83.79(6H, bs, 2xArO C H3), 4
●
･55(1B,m ,3- H), 5･09
(1 H,d, J = 11 Hz,2 胡),6.10(2 H,A B syste m, J = 2 Hz,6月 and
'
8- H), a nd 6･95
(3H, m ,2
-
- H,5
-
- H a nd 6
-
1 H):1H - n m r(a c etope
-d6),82･78(3fl･bm , 3又O H), 3･86(3B,
s, ArO C H3),3.8 7(3H,s,ArO CH3), 4.62(1H,d, J = 11･6 Hz,3- H),5･11(1H,d, J = 11･6
Hz
,
2- H),6.07(2 H,A Bsyste m ,6- H and 8-), and 7･00-7･10(3H, m , 2
-
- H ,5
.
朔 a nd 6'-
H); m s, m/I332(M', 25 %, C1 7H1607), 303(36), 179(16),1 67(loo), 166(29),164
(35), 15 1(20), a nd 137(23).
o x ID A TIO N O F 67-As a mple(15mg)of 67w a s suspe nded in2 N H2S O4(5
ml)arid he ated olm Ste a mbathu nde r agentle str e a m ofairfo r24 hours･ A fterthe s a mple
w a s c o oledt o r 00 mtem per at ur e andextra c ted with ethylac etate(4x5 ml),partitio n w a s
effe cted agai n sta S atu rated aqu e ous s olutio nofs odiu mbic a rbo n ateto re m o v e r e sidu al
a cid. T he o rganicpha se, w helldried(Na2S O4)and evapo r ated in va cuo, yielded 14･2
mg
l
(95 %)ofadarkyello w , w axys olid, 71; u v, m ax(MeO H), 369,292,27 0sh, 255
and 205n m ; m ax(MeO H＋ NaO C H3),3 88,326,277a nd 205 n m, withn o cha ngefo r
atLle a st24hours.
OX ID A TIO N O F 68- A s ample(15mg)of 6 8w as s u spe nded in 2 N
H2S O4(5 ml)and he ated o n a ste a mbathu nde r age ntle stre a m ofairfor48hou rs. A fter
the s ample w a s c o oledto r o o mte mper atur e a nde xtra cted withethyla c etate(4x 5 ml),
pa rtitio n w as effcted agalnSt a S a ttlr ated aqu e o u s s olution of s odium bic arbo n ate to
r a m ove r e sidu ala cid. The o rga nicpha s e, whe ndried(Na2SO4)a nde v aporated in v a c u o,
yielded 12.4 mg(83%)orayello w w a xy s olid,7 ヱ;u v, ℃ m ax(MeOH),3 64, 28, 260,
213a nd 208n m ', ℃ m a x(MeO H＋ NaO CH3), 413,33 3,290, 230a nd211n m, with n o
cha ngefわr atle ast24 ho u rs.
ii･ SOP H O R A E X ZG U A(247)
Thege n u sSopho r ais a n abu nda nts o urc e ofpre nyl fla v onoids[248]ands o m e
specie s ofthege n u sha v ebe e n u s edas afolk m edicinein China(S. tonkin e n si)a nd
Japa n(S. j7a v e s c e n s). T he genu占is divided into tw o s ubge n e r a, Sophora and
Styphn olobiu m[249,250], Pr e vio u s studies
.
sho w that the pr enylfla v o n oids o c c u r
exclu siv elyinthe s ubge n u sSophora･ Sopho r a e x L
'
gu a,in s ubge n u sSopho ra a nd s erie s
RubrlJIo r a e[249,250],is an e nde mic spe cie sin Thai1aJld andthe rqots ofthepla nt ar e
u s edfortr e ating r e spir atory dis e a s e s[251]. Pr evio u s studi
'
e s o nthe che mic al
c onstituent
_
s ofthis pla n tre v e aled the pr e s e n c e of nin elupln eal kaloids which w er e
1 2 2
studied by Takam ats u etal.[2 11]. W e now de s cribetheis olationfrom the r ots and
stru ctural deter min ation oftw o n ew fla v a non es with ala v a ndulylr e sidu e, n a m ed
e x lgu a凸a v anone sA and B･
Purific adon ofa chlo r oform soluble e xtr a c t of the r o o ts of Sopjw r a e xlgu a with
silic agel c olu m n chr o m atogr aphyr esulted intheis olatio n ofthre efla v an o n e s(7S･7 7).
Thre e one-pro ton doubledouble ts a t82.54J = 17, 3 Hz),3.87(J = 17,14 Hz)and 6.02
(J = 14,3 Hz)a s sign ed toH- 3 and H-2 in the lH N M Rspe c trum sho w ed 75to be a
nav a n o n ed riv ative. Atw o-pr oto ndo uble t at86.47(J = 8Hz)as signabletoH -3
'
and H-
●
5-, and a打ipletat 87.05(J = 8 Hz)as sign ableto H-4
●indic atedthat75 isdi- o xyge n ated
atC-2
.
a nd C-6
'
o nthe B ring.IntheEIm a ss spe ctru m, pro minent&agm e ntions at m/I
301a nd165sho w edthatA ringlS als odi- o xy ge n ated, a ndthe ri ngbe ar s aC- alkyl
gro upI Thealkylgr o up w a sdete r min edtobela v a ndulyl(5- m ethyl-2-is opr ope nyl-he x-4-
enyl)bythe c arbo n che micalshifts [253] as signedbylH -13cc osy. T hepo sidon of
thela v a ndulylr e sidu e w a s c o n cludedtobe atC-8,be c a u s e a o n e-pr oto n singleta s slgned
to a chelatedhydr o xylgro upatC-5 appe a r edat812.27[252,253】, a ndthat7Se xhibited
abatho chr o mic shifto n additio n of A IC13(Ca23n m)inthe UV spe ctru m[254]. The
po sition ofthela v a ndulylr e sidu e w a sfu rthe r c o nfir m ed by2 DNM R･IntheC O L O C
spectru m,the chelatedhydroxylgro up c a u sed a c r o sspeak wi tha c arbo n at896.8 which
w a s c orrelated witha o n e-pr oto n singletat86.01a s sign edtothe A ring pr oto n(冗-6)in
thelH -1 3c c osy ･ By m e aJIS OfdleCD spe ctr alr e s ults ,the c o nfigur atio n atC-2 is2S･
Co n s equ e ntly, 7S is (2S) -5,7,2
'
,
6' -tetrahydr o xy-8-la v a ndulylfla v a n o n e, n a m ed
exigu aflav an oneA二
騒
CH
∩ 0
H O
H
0
H
ク
'
≒も.&
O H
H
13c-
1
H lo ngr ange c o uplinglntheC OLO Cspe ctrum of75
1 2 3
7-
'
5
--
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''
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' -
R O･
R O
7
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2' '
8
ク
′
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H O
H
5一
6
.T
0
4
2
､
勺
一.♂
2
'
3 0 H
4.
3- H O ク
′
も .ー
0
H
ヽ勺
/g
O H
O H
1 0
O H 0
75 R= H
76 R & Me
H O
ク ′
OH 0
75a m/z 301
76a m/I 315
ク′
も ､ー
O H
O H
77
･H2C
R
等:～
R = H and Me
75bm/I 165
76b m/I 179
RI M S fragm ents of 75and 76
ThelH N M Rspe ctrum of 76w a s alm o s t s upe rimpo s able on tha t of 75e x c ept
for thepre s e n c e of a m ethokylgr o up at83･87･ In the EIm a ss spe ctr um , promin e nt
fragm e
'
ntions w er e obs ervd at m/I 315 a nd 1 79. T he s e re s ults sho w ed 7 6 is a
m o I10m etbyletber of 75･Itis cle ar 舶tone orthehy血)xylgr o ups on tI-ら A ring of 75
is m etbylated･ IntheC O LOCspe ctr um (a c etone-d6), a Chelated by血oxylgr o up a ssigned
to c-5(812･38)cau s eda cro sspe ak with a c arbo n sign ala tC- 6(893.2). T he ,e sults of
the C O L O Cspe ctr u mindicatedthat theA rings ubstitu(io nis5-hydr oxy-8-1ava ndulyl-7-
m e thoxy･ T he C D spectral da ta sho w ed that the configuration a t C-2 is 2S･
Co n s equently, 7 6 is(2S)5,2
'
,
6f -tri hydroxy-8-1a v andulyl-7- m ethoxyflavanone, na m ed
e x lgu afla v a n o n eB･ Co mpo u nd 7 7, obtained a s n e edle s, w a side ntified a s
s ophor afla v a n o n eG(5,7,2
-
,4
-
-tetr ahydr oxy-8-1a v a ndulylfla v a n o n e) by c o mparis o n
withan authe ntic s a mpleis olated from S. le achia na[253].
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In the pr e s e n t study, w eis olated tw o2
'
,
6. -dioxy ge n a ted flavano n e sfr o mthe
r o ots of S. e x lgu a. Su ch fla v a n o n e s ar e onlykn o wn pre vio u slyfro mI,o n cjw c a rpu s
o r otin u s(Legu min o s a e) (or o(onin a nd o r oto nin 5- m ethylethe r) [255], Sc utel[a n
'
a
baic alensis (Labiata e) (5,7,2
f
,6
'
-tetrahydr o xyfla v a n o n e a nd its 5- m e thyl ethe r)
(5,7,2
.
,6
'
-tetrahydroxyflavanone and its 5- m ethyl e ther) [25 6,257] a nd S. dL
'
s c olo r
(5,2
'
- dihydr o xy-7,8,6
.
-trim ethoxyfla v a none and 5,2
'
-dihydroxy- 6,7,6
'
-
trime tho xyfla v a n one) [258]. Up tothe present, theflavano n e sfro m Sopho r a are
oxygenated at2
f
-
,4
'
-
,2
.
,4
.
-[248]and 2
'
,
4
'
,6
'
- [259,260]. Ou rpre s entdisc o v e ry of
2'
,
6
'
-dio xygenatedfla v anonein S. exigu ais therefo r e ofn ot e.
5
,
7
,
2-
,
6' - Tetr ahydr o xy-8-la v a ndulylnavanon e (exigu aflavanone A, 75). mp
178.5- 179
o
(C6H6). EI M Sm/I(rel. int.):424(ll), 301(loo),283(93),165(7 3),136
(4). H R M Sm/I :[M]＋424.1917(Calcd. 424.186 for C2 5H2 806). CD Ae27 3 -7.3
(n egativ e m a xim um), Ae30 3＋ 3.1(po sitive m a x.). U V九 MeO H n m:292.3 38, ＋
AIC13:314,392. 1H N M R(ac eto n e-d6)8:1.48(3H,br s, Me-7
”
), 1.54,(3 H, br s, Me-
6.'), 1.61(3 H,br s, Me-6
”
), 1.61(3 H, br s, Me-lo
u
), 2.08(2 H,m ,H 13
.
),2.54(1 H,dd,
J I 17,3 Hz,H -3eq),2･56-2･60(3H ,m ,” - 1
' '
,H -2
'
:)･3･87(1H,d d, J = 17,14 Hz,H -
3a x),4.55(2 H,bt s, H -9
'.
),4.98(1 H, tlike, H -4
.
), 6.01(1 H,s,H -6), 6.02(1 H,dd, J I
14
,
3 H z
,
” -2),6.47(2 H,d, J = 8 Hz,H -3
.
,
冗-5'), 7.05(1H,t, J = 8 H2:,H - 4
'
),8.50
(2 H, br s, ･ O H- 2
'
a nd O H- 6
'
),9.45(1 H, s, O H-5). 13c N M R data a re sho w nin
Table27.
5,2
-
,6
'
-T rihydr o xy-8-la v a ndulyl17- m e thoxyfla v a n o n e(e xigu aflavanone B, 76).
Apale yello w vis c o u s oil. EIMS m/z(rel. int.): 43 8(7),3 69(7),3 15(100),297(93),
133(l l), 179(69), 136(3). H R M Sm/z:[M]＋ 438.2010)Calcd. 438.2042 fo r
C26H30 6). CD:Ae27 5-6.5(n ega tive m a x.),AE302＋2.2(po sitiv e m ax .). UV MeOⅠi
n m :290
,
343
,
＋ AIC13:315,34 0. 1H N M R(ac etone-d6)8: 1.47(3 H,br s, Me-6
1'
),
1.60(3 H,br s, Me Io川), 2.0 0- 2.55(5H,m , H -1
"
,
H -3”), 2.56(1 H, d d, J = 16,3 Hz,
H-3eq), 3.87(3H , s, OMe),3.89(1H,d d,J = 16, 14 Hz H 3a x), 4.45,4.49(1 H, e a ch
br s
,
H -9‥), 4.94(1‡もtlike, H -4
”
), 6.02 (1 H,dd, J =14,3 Hz,H -2),6.13(1 H,s,H -
6),6.48(2 H,d, I = 8 Hz,H -3', H-5f), 7.03(1 H,t, J = 8 Hz, ” -4'), 8.55(2 H, br s,
OH-2. a ndOH-6
f
), 12.38(1H, s, OH-5). 13c N M Rspectr al data are sho w nin Table 27
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甘a 抽 2713c N M Rspectr al data Ofc o mpou nds75and 76(aceto ne-d6)
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7
E W
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4 1
199
1 6 3
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■■l …
7 4.3
4 1.2
199.2
1 63.7
96. 8
165.7
10 8.4
16 2.8
!03.8
112.4
15 8.2
1 08.9
13 1.3
2 8.3
4 8.4
3 2.5
1 25.0
1 3 2.1
1 8.3
2 6･
.
3
14 8.7
1 11.6
1 9.6
C
甲 州 Il
･2
3
4
5
6
7
8
9
1 0
1'
2●
,
6-
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'
4
1
1
‥
2
”
3‥
4
‥
5--
6”
7■●
8'-
9
‥
1 0'-
O Me
93
1 66
1 0 8
1 6 1
1 0 3
1 1 1
1 5
1 0 8
13 1
2 7
4 8
1
1
1
1
3 2
2 4
3 2
1 8
2 6
4,9
l l
19
5 6
allc a=tx)n sw er eas signed with the aidof
13c)” arid13cJH lo ng
rangeC O S Y
1 2 6
ii. D AL BE R GEA C A N E)E N A T E N SIS(261)
Contin u l ng O u r Studie s o nthetraditio nal m edicinalplants,of Thaila nd, w ehave
in v e stigated Dalbe rgia c a nde n aEensisPr ain(Legumino s a e), a tre eindigeno u sto e a stern
Asia･ The he artw o od ha s ade ep red c olor a ndis u s edin Thaila nd as a red dye st uff.
Ther eha v ebe e nno pr e vio u sphyto che mic alsttldies on this spe cie s･ In aprelimin ary
biologic alevalu atio n, the C H C13and MeO He x tracts w erefo undt odisplayan[iba c(erial
a ndand fungalproperde s･ The sam e e xtr a cts als o sho w ed cytotoxic､a ctlVltyagl n SttheP-
388 1ymph∝yticleukemia test system in vL
'
tr o.(262).
T heis olation ofthe a ntiba cterialand andfungalc o mpone n ts w a s m o nito r ed by
dire c tbio a utographic a ss ay on tlc(263,264). Fou roftheisolated c o mpou nds w ere
ide ntified a s(i)- m uCrO nulatol (2 65,266), (R)-(-)- claus s equin one 78(267),
-
form ononetin(265), and(R)-(-)- v e stitol(267,363).
w a s char a cterized in thefollow i ng m an ne r.
H O ､
句
′♂
㌔
H
ク′
一<ク
O C王ち
78
H O
T he ne wis oflavonequlnOne 79
､qih
ノダ
0
O H 0
79
0
ク
′
一#
O C Fr3
T he batho chromic shiftin band ITlofthe uv spe ctr um , o n the addito n of
AIC13/HCland NaOAc,indic atedthe pre se n c e ofa hydro xy gro upperL
'
to a c a rbo nyl
gro up a nd ofa s e c o nd a cidichydro xy gro up. In their spe c t ru m a c omplex abs orptlO n
pattern w a s obs e rv ed inthe regio n1650-1680cm
-1s ugge stingthepre s enc e of m ore tha n
one α,P- u n s atur ated keto n e m oiety･ In the m a s s spe ct ru m obtail-ed at20eV
.
, c o mpo u nd
79sho w ed afragm e ntatio npatterntypic alfo r m ethoxybe nzoquino n e s(269).
Aninte n s e m ole c ularion was obs erved at m/I 314. Eli minatio n of a methyl
gro up ands ubsequ e ntlo s s of C Or e s ulted inio n s at m/I299a nd 271, r e spe ctiv ely. The
ion at m/z243ar o s efr o mthelo ss ofa m ethylgr o upa ndtw o m ole c ule s of CO, a ndthis
io nde c ompo sed byfurthe r eliminatio n of C O le adingt o aM ＋ -99spe cie s at m/z215･ A
fragm e ntio n at m/I203w a sdue t o the ruptu re ofthe C-1
'
- C -2. and C-5
-
- C - 6
' bonds
,
and a ninte n s epe ak, chara c t eristic of m ethoxyben zoqulnO n e S, ap peared at m/z 69
1 2 7
(c3H O2.). R DA fragm entado n of the m ole cule ands ubs equ e nteliminatio n of C O ledto
theio n s at m/z152a nd m/z124.
Inthe r elativelysimple
l= - n m r spec 加 m a Singlet at8･36p pm w a s a sslgn edto
臥 2 ｡fanis ofla v o n e withthe r e s o n a n ce占fo rthe hydr o xylgr o ups atC-5 a nd C-7
ap pee a n ng at12･46 a nd 1 l･06ppm , r e spectively. Tw o o n e
-proton sl ngletsfo rH
-31 and
H -6- w er e obs er v ed at6.26nd 7･05p pm , r e spe ctiv ely･ As sign m e nt ofthe
13c- n m r
spe ctru m of 79 w a s achie v edthro ughc o mparis o n with
literatu r edata(270,271)･ with
thedatafor cla u ss equin o n e78, and bythe atta chedpr oto nte st(A P T)spe ctru m･ Ba s ed
on this spe c tr o s c opIC info r m atio n c o mpound 79 has be e nide ntified As 5
-
hydroxybo wdichio n e, die S ec ondis oflavo n equin o n etobede scri bed(272)･
(R)-(-)- Cla u ss equ阜non e[78]. - Mp 193-1960 de c o mp･ [1it･(267) mp 189-1940
de c o mp.];[a]D, uv,ir, eim s: s e elit.(362);1H n m r(360M Hz, D M S O-d6)82･72(1H,
dd,
'
J= 15.5, 9.0 Hz, 4- Ha 又), 2.80(1 H, dd, J=15･5, 5･7 Hz, 4- Heq), 3･21(1 H, m , 3-
Hax), 3.78(1 H, s, 4
'
- O C H3), 3.9 2(1 H, d d, J= 10.5, 8･4 Hz, 2- Ha 又), 4･16(1 H, dd,
J=1 0･4
,
1･9 Hz
,
2-Heq), 6･17(1H, s, 3
'
- H), 6･18(1 H, d, J- 2･5 Hz, 8-H), 6･3 0(1 H,
dd
,
j-8.3, 2.3 Hz,6-刀),6.54(1H, s, 6
-
- H), 6.86(1 H,d, J=8.3 Hz, H -5), 9.25(1 H,
bs
,
7- O B);13c n m r(90.8 M Hz, D M S O-d6)828.8(C-4), 30･6(C-3),5 6･4(4
7
- O C H3),
67.9(C-2), 102.5(C-8), 107.9(C- 6), 108.4(C-3
7
), Il l.3(C-4a), 130. (C -5), 13014
(C-6
'
), 148.4(C-I
-
), 154.2(C-8a), 15 6. 6(C-7), 158.3(C-4
'
), 18l.7(C-5
'
), 186･5(C-
27).
5- Hydr o xybo wdichio n e[79]. - -Yello w c rystals, mp 24 l-2 45
o de c o mp･
(CHCldMeOH);u v九 m ax(MeOH)318sh,279,2 62, a nd223 n m sh,(＋ NaOMe)334,
292,240 n m sb;(＋NaO Ac)328,27 1n m;(＋AIC13)372,308,269n m , no alter atio n on
addito n of H Cl;ir 1)m a x(K Br)3480, 34 40, 160, 1 64 7, 1630, 1621, 1598, 1 585,
1233, 1205, 1190,1170, llh, 830,825 cm -1;1H n m r(300M Hz, D M S O-d6)83.83
(3 H,
1
s, 4
T
- O CH3), 6.26(1 H, s, 3
-
- H), 6.27(1H, d, J= 1.5 Hz, 8- H), 6.44(1 H, d,
J=1.5 Hz, 6- H), 7.05(1 H, s, 6
'
一日), 8.36(1 H, s, 2- H), ll.06(1H, s, 7- 0Ⅲ), 1 2.46
(1H , s, 5- OH);13c n m r(75.44 M Hz, D M SO-d6)856.3(4
-
- O C H3),94.1(C-8),99.5
(C-6), 104.0(C-4a), 107.9(C-3
'
), 115.5(C-3), 133.2(C-6
'
), 137.9(C- r), 157.1(C-
8a), 157.5(C-2), 158.4(C-4
'
), 161.6(C-5), 164.7(C-7), 178.8(C-4), 181.4(C-5
1
),
185.0(C-2
'
); m s(20eV)m/I(rel. int.)3 14(1000), 299(17), 271(99), 25 (3), 243
(3),229(6),215(7),203(14), 153(7),152(6), 124(6),69(37).
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iv. 耶 IG HT2A T O M E N TOS A (273)
Wrightiatom ento s aRo e m. & Schult. (Apo cyna c e a e)ha sbee nus ed inAyu rv edic
m edicin efo r m any ye ar sfor thetr e atm e ntofm enstru aldis orders, re n alc o mplaints and
a m oebic dys e nte ry[274]. In T haila nd, the dried bark ofthis speciesis u s ed a s a n
a ntipyr etic[275】･ Ⅰn the c o urs e of a n e v alu atio n of n atur alprodu cts a sinhibitors of
hu m an im mu n odeficie n cy vir u stype I(H I V-1)r e v e r s etra n s cripta se, the m etha n ol
e xtr a ctofthedried le ave s a ndste m s ofthispla ntsho w edw e ak a ctivity(10%inhibitio n)
againstH IV
-1re v e rs etra n scripta s e[276]･ Pre vio u sphyto chemic al studies on thispla nt
have r e v e aled thepre s ence ofuns atu r ated sterols,triterpene s, flavo n oids, phenolic a cids
a nd alkaloids[277,278]. Ho w eve r, detailed infor mation aboutthe s eis olate s w a s
la cking. In thisin v e stigatio n, w e r eport theis olatio n a nd str
'
u cture dete rmin atio n ofa n
is ofla v o n e witha n e w skeleto n&o mthebark of ”. to m e n to s a.
Tbe lH N M Rspe ctr u m of w rightiadio n e sho w ed eight ar o m a tic proto n
re so n a n c e s at 8 8.6 0, 8.4 1, 8.01, 7.89, 7.8 3, 7.7 7, 7.65and 7.41. T he sc alar
c ouplings obse r v ed a m o ng8 8.60, 7.77, 7.41 and 7.89and am o ng88･41, 7･65, 7･83
and 8.01 inthe C O S Yspe ctru m cle arly reve aledthat theybelongedtw ois olated spln
syste m s･ Todete rmin ethe c arbo nfra m e w o rk of80, a serie s of
13c NM Rexperim e nts,
in cluding B B, A P T, H E TCO Ra nd s ele ctiv eIN EPT [280,28 1] w as perfo rm ed･
Ho w e v e r,ipthe c o u r se ofpro to nbro ad-band de c o upling experim e nts u si nga n OPtlm u m
puls e a ngle 申rn sta ngle)and a numberof differentpo sトa cquisitio ndelays(5,10, 20a nd
30s e c)t o avoidthe satur atio n of N M Rsign als, o nly15ofthe a nticipated 161 3c
re s o n ac e sw er e c o n sis tently obs eⅣ ed. The s edata w ere in c onsiste nt with tho s e
obtain ed fro m theIRspe ctru m whichsho w edtw odistin c t c arbonyl fr equ e n cie s(℃ m a x
1726 a nd 1686cm -1)a ndthe H R MS(obsd 248.0472), which indic ated a m ole cular
fo rm ulaC16H803, a nds ugge stedthat one ofthe carbonylc a rbo n re s onarlC e SW as abs e nt
fr o mthe13c N M Rspectru m･ Alleffortstolo c ate this c arbo nylc arbo ninthe spe ctr u m
ha v ethu sfa rfailed.
Based o nthe N M Ra nd m a s s spe ctr al da ta, s e v er alpo s sible stru ctur e s w ere
possible･ Comparis oh ofthe
13c chemic alshifts of wrightiadione 80 withtho se of
chr o mone, x a nthon e, flavo n e a ndquin o n ederivativ e s[282]im m ediately ruled out
s e v eralalter nadv es ands ugge stedthatit migl-tbe a鮎 v one orisonavone･ T hepre s enc e
oftwo abs orption m a xim a at259(ba nd Ⅱ)and313n m(bandI, shdulde r)inthe U V
spectru m, characteristic of is ofla v o n e s,fu rther s ugge stedthat this co mpo u ndis80･
T he c arbo nylc arbon r e s ona n c e ofC-7
'
which w a s e xpe ctedto appe arin the
range8190-210【282]w a s n otobs erv ed;c ons equ e n tly,the s ele ctiv eINE P Tte chniqu e
co uldnot be u s ed to pla c ethis c a rbo nyl fu n c tion ･ Ho w e ve r, sele ctive IN E P T
1 29
e xperim e n tsdidpr o vide very u s efulinform ationfor the un a mbiguous a s slgn
tTle ntOfthe
r e m aining c a rbo n r e s on a n c e s･ Irr adiatio n of H
-5 at 8 7189 u sing a puls edelay
c o rr espondingtoJ= 8Hz re s ultedin the e nhanc em e nt
l
Of C-4(818 2･5), C-7(8138 3),
a ndC-9(8146.3)(Fig. 15). Ho w e v e r, e nha n c em e n t oftheC- 4 re s o n a n c e w a s n ota s
signific a nta sthatofC-7 and C-9, du etothedif托rentdihedr ala ngle s existi ngbetw e e n
H -5 a ndC-4, a ndbe t w e e nH -5a nd C-7/C-9. Whe nthepuls edelay w a sin cr e a s ed(J=5
Hz), the C-4 r es ona n c ew a s significantlye nha n c ed re v e alingtha t o n e ofthe c arbonyl
go ups w aslo c ated atC
-4. Irr adiatior” f H-6 at87･41signific a ntlyenha n c ed C-8(8
117.9)a nd C- 10(81 21.9), ht C-5(8125.4)w a s o nly w e akly e nha n c ed indic ating
thr e e-bond a ndtw o-bo ndc o upling with ‡i
1 6
,
r e spe ctiv ely･ Irr adiatio n ofH -7 at87･77
e nha n c edthe c arbo n r e s o n a n c e s at8125.4 a nd 146.3,fu rthe r c onfir mingthe as signm e nt
of C-5 and C-9. Furthe r more,the u na mbigu o u s a s sign mentOfthe A-ring c arbo ns, and
s o m e ofthe C-ring c arbohs. w a s a chie v ed byirr adiatl ngH -8 at88.60 u sl ng aPuls e
delay c orrespondingtoJ= 1 Hz･ It w a sfo und tha t the C-4 and C-5 re s o n a n c e s, which
w er占four-bo nd c oupledtoH -8, w e re signific a ntlyenhanc ed･ Si mi la rly, Irr adia tio n of
H -3' at88.01using
'
the s am epuls edelay a s thatfor H
-8(i.e. fo rJ= 1 Hz)re sultedin
the e nh?n c e m e n t of fiv e c arbo n r e s o n a n c e s. A m o ng the m, C- 2(8144.3), C-3(8
158.0), and C-6
'
(8127.5)w erefour-bond c o upledto H13
-
. The c omple te asign m e ntof
the Cn) rings thus c o uld be m ade. Re spe c tiveirradiation of H-4
'
(87.83)汁5
1
(87.65)
a nd 冗- 6●(88.41), u sing a puls edelay c o re sponding to J
■
- 8 Hz, re s ulted in the
e nhan ce ment ofthe c arbon re s onanc e s which w ere thre e-bond c o upled to the
c orr e spo ndingpr oto n, further perrn lttlngthe u nequi v o c al a s sign ment Ofthe nng B
c arbons. To firmly e stablish it s str u ctu r e, an X -r ay a n alysis W a Sperfo r m ed, which
dem onstrated that wrightiadio n eha sthe stru cture80(Fig. 14)
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Stru ctu r auy, wrightiadio n e m ay be c o n sidered to be a n oxidi21ed cyclic 2-
m ethylis ona v o n e･ Itha sbe e n r epo rted that s o m e2- m ethylis ona v o n e s, als ola ckinga ny
B-rings ubstitution, havebe e nis olated fr om Glycyrrhiz aglabr a r o ots[283]. W hethe r or
no tthe se c ompo u nds are trueisoflavonoids, i.e . de rived fro m chalc one-flava n one
pre c u r s ors a nd in v olving a narylm igration, re m ain stobe e stablished･ Thepres enc e of
wrighdadio n e m ayhelpto a n s w erthisque stion.
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Fig. 15 Sele ctiveIN EF rspectra ofwrightiadio n e(80)theI v alu e u s edin
the se e xperim ents w a s8 Hz, u nle ss other wise spe cified.
1 3 1
W rigtiadione e xhibitedthefono wlng Physic ala nd spectro sc opICPropertie s : mp
●
22 8-2300;[α]D 00 (C‡i C13;0.1);U V 九 m a x(C BC13)nm (loge):259(4.68), 272
(1.98),282(I.88), 306(2.02), 3 13(2･05), 3 36(1i91), 354(1･68), 398(1･68);IR
℃ m a xc m
-1:2 930
,
2865,172 6, 1686,1595, 1460,1354,1314, 1190,11 17,1040,756;
1H N M R(360.1 M Hz, C D C13)8 8.60(1 H, dd, J=8.1, 1.4 Hz, H -8), 8.4 1(1 H, dd,
J=7.9
,
1.6 Hz, H-6
'
), 8.01(1H, d d, J=8.0, 1.2 日z, H -3
.
), 7.89(1 H, dd,J= 7.6, 1.4
Hz
,
H -5), 7.83(1H;d dd,J= 8.0, 7.7, 1.6 Hz, 班 -4
'
), 7.77(1 H, dd d,J -8.1, 7.9, 1.4
Hz
,
H -7), 7.65(1 H, dd d,J=7.9, 7.7, 1.2 Hz, a -5
'
), 7.41(1 H, ddd,J- 7.9, 7.6, 0.9
Hz, H -6);13c N M R(90.8 M Hz, CD C13)C-7
-
n ot obs e Ⅳ ed,
■
182.5(s, C-4),158.0(s,
C-3), 146.5(s, C-2
'
), 146.3(s, C-9), 14 .3(s, C-2), 138.3(d, C-7), 135.1(d, C-･4
f
),
130.7(d, C-3
T
), 130.2(d, C15
'
), 127.5(d, C-6
.
), 127.2(d, C-6), 125.4(d, C-5),
123･7(s, C-1
'
), 121･9(s, C-10), 117.9(d,C-8);EI MS 70eV(pr obe)m/I(r el. int.)248
【M]＋ (100), 22 0(41), 192(17), 144(6), 128(12), 115(10), 102(13), 99(l l), 91
(15),90(10),77(10),76(ll),57(15),55(10),50(7);H RMS fわund:【M】＋ 248.0472;
C16H803r equ lre S248.04 73.
X - Raycrystallogr aphicdata of wdghtiadio n e･ Slo w e v叩 n Ofan M e2C Os oln of
wrightiadio n eyieldedyello wtr a n spar ent c rystals a spn s m s ofsiz e1.0 x 0.08 x 0.04
m m･ Crystal data･
'
m o n o clinic spa c egroupP2(1)/n, a=7.392(2) A
o
, b= 7.592(2)Ao ,
c- 19･481(4)A
o
, Z= 4, d= 1･509gcm
-3
;on asie m e n sR 3m diffracto m et er, 1364uniqu e
refle ctio n s w er e m e a sur ed with Nifilter ed CuKα radiatio n
,
110 9obs e rved with
F>4cf肝)I Abs orptio n c orr e ction w a s applied. T he str u ctur e w a s s olv ed by dir e ct
m ethods u singS H E L X L(284)･ Thehydr ogen atom s w er e c al ulated fr o mthepo sitions
of the c arbonsto whichthey ar ebo und･ Anis otr opIC r efin e m e ntcyclesc on vergedat
wR=6･92% (with u nit w eights). T he atomic c o o rdin ate s a s w ellasthebo nd dista n c e s
a nd a ngle s a r edepo sited at the Camb ri dge Crystallogr aphic Data Ce ntr e. Ato mic
c o o rdiLl ateS Ofno n-hydr oge n ato m s a r eglVe nin Table2.8.
1 3 2
Tab且e2 S Ato mic c o o rdin ate s(Ⅹ104)andequivale ntisotr opicdispla c e m e ntc o effic e nts
(A2Ⅹ103)
Ato m X y Z U
*
ed
0(1) 3492(6) 7603(6) 5068(2) 6 8(2)
C(2) 2889(7) 6185(7) 5372(3) 40(2)
C(3) 2324(5) 4 681(5) 5059(2) 1 7(1)
C(4) 2285(7) 4493(7) 4353(3) 40(2)
0(4) 1674(5) 3182(5) 4080(2) 56(i)
C(5) 3132(7) 6030(7) 3264(3) 45(2)
C(6) 3766(7) 7497(8) _2917(3) 52(2)
C(7) 4255(7) 8992(8) 3276(3) 53(2)
C(8) 4181(7) 9034(7) 3986 93) 4 7(2)
C(9) 3562(7) 7538(7) 4341(2) 38(2)
C(10) 3 ∝)6(7) 6030(7) 3983() 38(2)
C(1
'
) 1812(6) 3422(7) 5566(3) 38(2)
C(2
t
) 2033(7) 4 156(7) 6222(3) 39(2)
C(3
'
) 1634(7) 3 187(8) 68io(3) 47(2)
C(4
■
) 997(7) 1472(8) 673 6(3) 51(2)
C(5
'
) 787(7) 7 59(8) 6086(3) 51(2)
C(6
'
) 1201(7) 1 708(7) 54 88(3) 44(2)
C(7
-
) 2733(7) 5939(7) 6144(3) 44(2)
C(7
1
) 3129(6) 7032(5) 6570(2) 63(2)
*Equivalentis otropicUisdefinedas o n e-third ofthetra ce ofthe ordlOgO n alized UijtenSOr･
v. CL ITOREA M ACR OP H Y L L A(285)
Clito ria m a c r ophylaistradition ally u sedin Thaila nd for thetr e atm e nt ofskin
dis e as e s and forpestc o ntrolinhortic ulture and anim al hu sbandry･ Earlierphyto chemical
in v e stlgatio n r e s ultedin theis olation oftw orotenoids, clitoria cetala ndste m o n a c etal,
fr o m a chlo r ofor m extra ctofthispla nt(286). It w a s repo rtedthat the m ajo r c o mpo n e nt,
clitoria c etal, po ss e s sedr e m arkable antiinfla m m atorya nd amipyretic-a ctivitie s(287)･ In
thisin v e stigatio n, w e repo rt theis olatio n ofa n e wro te n oid, 6
-de oxyclitoria c et al(81),
fro mthe ro ots ofC. m a c r ophylla.
Co mpo und81 w a s obtain ed as white r o sett c rystals･ The
lH N M Rspe ctr u m
sho w ed a H -bo ndedhydroxylsign alat 8ll.52,tw o ar o m atic singlets at 8 6･65a nd8
6･41, tw o m eta- c o upledpr oto n signals
-
at8 5･94 a nd5187, a pair of no n equiv ale nt
m ethyle n epr oto n sign als at84･51 a nd 4･39, a m ethineproto ndo ublet at84･49, a nd
thr e e m ethoxysinglets at8 3･73, 3･66a nd 3･65･ Co mparis on ofthe
lH N M Rspectr al
data of 81 withtho s e ofclitoria c etal(286) re v e aledthe close similarityin str u ctu r e
betw eenthe setw o c o mpo u nds. T he m a ss spe ctru m of81e xhibiteda[M]＋ at m/I374,
16 m ulesstha nthatofclit oda c etal, str onglys ugge stlngthat81isthedeoxydedv ative
of clitoriac etal. Co nfirm atio n ofthis obs er v atio n w a s s upported bythe H Rm a s
spectru m which indic ated a m ole c ularfo rm ulaC19H1808. Thepre s enc e ofa m ethyle n e
c arbo nre s onanc e at863.5 in the13c N M Rspe ctru m of 81 dem onstr atedthat81 is the
6-de oxydedv ativ e ofclitodac etal･
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compo u nd81w a sdedu c edtobe a12a
-hydr o xyr otenoido ntheba sis ofboththe
NM Rand m a s s spe ctr al dat a･ Tw opromine ntfragm e ntio npe aks at m/I167a nd 208,
du eto cle avage betw e en the B/C rings, re v e aledthatring D po ssess ed m etbo xy a nd
hydroxy groups(m/I167), a nd ringsA a nd B hadtw o m ethoxy a nd onehydr oxy groups
(m/I 208). T he obs e rvation of a nAB qu artet a t84･51(J=11･0, 2･5 Hz)and 4･39
(J=12.0, 2.0 liz), a ttributedto H -6, and a sm all do ubletat84･49(J=2･5 Hz), a s sign ed
to H-6a,ledtolocation ofthehydr oxy gro upatC-12a. Ba s ed o ntheH
-1 chemic alshift
valu e(8 6.65)the B/Cringju n ctio nin 81 w asdete r minedto be ci∫ (288)･ T he
u n a mbigu o u sa s slgn m e ntS Ofthequ ate rn a ry c a rbo n s a ndthelo c atio n ofthe m ethoxy a nd
hydroxy gro ups w ere e stablished by C O LO C(IrJc H- 8 Hz) 【2 89]a nd NOEdiffere n c e
e xpe rim e nts.
Inthe N O E diffe r ence e xperim e nts, s eparate sa tu ration ofthe m ethoxyslgnals at
83.73, 3.66and 3.65re sultedin the enhanc em e nts of H-4(8 6.41), H -8(85.87)/a -10
(85.94)and H- 1(8 6.65), r e spectiv ely,indic atingthat the s e m etho xy gr o ups w ere atC-
3, C19 a nd C-2, r e spectiv ely. T he c o rr elatio npe aksbetw e e n e a ch m etho xy pr oto n
signal, andits corr e sponding quate r n ary c arbo nre s ona n c einthe C O LO Cspe ctru m,
allo w edthe c art) o n r e s o n a n c e s at8143.8, 151.2 and 168.8tobe a s sign edto C-2, C-3
a nd C-9, re spec tiv ely(Fig. 16). Furtherm o r e,the c orrelationpeaksbetw e e nH -4and C-
2
, H -1 andC-3, andH -8 a nd C-9 c onfir medthe s eas sign ments. T he c arbo n r e s onanc e
at8108.1, sho wingtw o c o 汀elationpe aks with H-4 and H- 6a, c ould be u n a mbigu ously
a s sign edt oC-1a, whe re a s the re s o n anc e at8148.2, showingc orr elation with H-1, H
-4
a nd H- 6, w a s a s signedto C- 4a. Fo u r c a rbo n re s o n a n c e s, at895.3(C- 10), 100.0,
1 61.4 a nd 168.8(C-9), sho w ed c orrel
‾
atio n with H-8 indic a tingthat they w ere eithe r
tw o-bo ndo rthr e e-bo nd c o upledto ロ ー8. The c arbo n r e s o n a n c e s at8100･O and 161･4
thu s c o uld be te ntativ ely a s slgn ed to C-lla a nd C-7a, re spe ctively. Ba s ed on the
c o rrelatio n sbetw e e nthe- O H-1 1proto n sign al(811.52)a ndthe c a rbo n r e s o n a n c e s at8
95.3, 100. a nd 164.2,itbe c am e e vide n t that tlle C a rbon re s ol anC e at8164.2 sho uld be
1 3 4
a sign edto C
- llandthe one at810 0･O attri bu ted t o 仁 11a･ T herefore, the c arbo n
res o n ance at8161.4 c o uld be a ssign edtoC-7a. A co relation peakobs erv ed betw e e n
H-6a(84.49)andthe c arbo nylr e s o n ac e at8195.0further reve aledthat the c arbo nyl
fun ctio n w a slo c ated atC-12. Comparis o n ofthe optic alr otatio n of8且 withtho s e of
lュa-hy血oxyrote n oids(290)indic at edthatthe abs olutedc onfigu rations a tC-6a and C-
12a w ere R,R, re spe ctiv ely. The structure of8lw a sthu sdeterminedtobe(＋)-(6aR,
12aR)-11,12a-dihydr o xy-2,3,9一 打im ethoxyr ote n oid(6-de oxyclitoria c etal).
6- De oxyclit oria c etal(190mg, 0.0 63 %), mp 13 0-13lOC,【α】D＋23 30(CHC13;
co.1). U V九m ｡ xMeO Hn m(logE):293(4.5 6). IR1)m ｡ xK Br c m
l
:34 60
,
3 003
,
2936
,
2851, 642, 1577, 1513, 145 8, 1361, 27 1, 205, 116 1, 1 08, 1041, 018, 28, 760.
1fI N M R(30 0 MHz, CDC13)8ll.52(1 H, s, O H-ll),6.65(1 H, s, H -I), 6.4 1(1H, s,
H-4), 5.94(1H, d, J= 2.3 Hz, H - 10), 5.87(1 H, a, J=2.3 Hz, ” -8), 4.51(1 H, d d,
J= 11.0
,
2.5 Hz, H -6), 4.49(1 H,
■d, J= 2.5 Hz, H- 6a), 4.3 9(1 H, dd, J= 12.0, 2.0 Hz,
H-6), 3.73(3H, s, O Me-3), 3.66(3 日, s, O Me-9), 3.65(3H, s, OMe-2)13c N M R
(75.4 M Hz, CDC13)8195.0(s, C-12), 168.8(s, C19), 164.2(s, C-ll), 161.4(s, C-
7a),151.2(s, C-3), 148.2(s, C-4a), 143.8(s, C-2), 109.5,(d, C-1), 108.1(s, C-1a),
101.0(d, C-4),95.3(d, C-10),94.3(d, C-8),75.4(d, C-6a),66.9(s, C-12a), 63.5(t,
C-6), 56.2(q, O Me-2), 55.5(q, O Me-3),55.5(q, O Me-9), RI MS70 eV(probe)m/I
(rel. int.):374[M]＋(13), 356(2), 208(100), 207(4 1), 193(10),167(16), 109(13),
97(13),85(19),7 9(17),69(50)･, H R M S fo und:[M]＋ 37 4.1000;C19H1808 requires
374.102.
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Fig. 16 C O L OCspe ctru m of6
-de oxyclito ria c etal(81)
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2.1.5 Cou m a rin s
D uringthepast t w odec ade stherehasbe en ano table r e a w
ake ning of inte r estin
n atur alc o um arins. T hisha sledtotheirdis c overyihhu ndreds ofpla ntspe cie s a ndto the
elu cidatio n of m any novelstru ctur e s･ In part･ th ispr ogr e s sha s ste m m ed fr o mthe
de v elopm e n t of m uchimpr oved m ethodfortheiris olatio n c ombin ed with a v arietyof
po we rful m ode r n te chnique sfo rtheir structur al idemi fic atio
n･ Ho w e v er
,
m uch inte r e st
has als o e m a n ated丘
･
om the wide r a nge ofphysiologic ala ctivityⅠⅥa nydisplaya nd 丘
･
o m
the char acterisdcflu ores c e n c e of m o stc oum arins o n ultra violet(U V)irr adiatio n･
i. M I CR O M E L U M M IN UT U M(291)
previous studie s of M ic r o m elu m spe cie s, fa mily Rut a c e a e, (292- 295)ha v e
r e v e aled a n u mbe r ofu niqu e c o u m arin s, e.g. , mic r o m elin (8 3, in which a n α,β-
u n s atur atedナ1a cto n eisbo u ndto a c ou m arin nucle us･ Ca s s adyetal一(294)haver e c e ntly
r eportedthat83 displaysin vivo a ctlVltyln theP 3881ympho cyticle uke miate stsyste m･
(296)
T he pr es ent studyis con c e rn ed withtheis olatio n a nd stru ctur e elu cidatio n of
mic r o minutin(84), a novelcytoto xic c o u m arinfr o mthele a v e s of M･ min utu m(Forst･
f.) Se em
L
. (syn. M icr o melu m pube s c ens B lu m e), c olle cted in T haila nd･ The
pyr a n oquin olin e alkaloid flinder sin e85w a s als ois olated in the c o u r s e of the s e studie s･
M icr o min utin(84)w a sis olatedin alm o stl% yield fr o mthepla nt, a nd its stru ctur e w a s
deter min ed fro mthefollo w i ngSPe CtrO SCOPICStudie s･
The m ole c ularfo r m ula C1 5H1206indic atedfo rtheis olate w a s e stablished by
high-re s olutio n m a s s spe ctr o m etry･ T heinfr ar edspe ctru m sho w ed a v e ry str o ng, wide
c arbo nylba nd at1740c m
-1 a nds ugge sted theprese nce oftw o u n s atu r ated la cto n e s or f
one uns atⅥr alted la ctone and one s aturated e ste rgroup, a n a mbigultythat w a s r e s olv ed by
N M Ra n alysis･ T heI Rspe ctrum did,how e ver,indic ate a n abs e n c e of hydr oxylgr o ups･
Fro m pr e vio u s s tudie s(29 2- 95) a c o u m arin n u cle u s w a s s u spe cted for
mic r o min utin. T his a ndthelo c atio n a nd n a tu r e ofthe s ubstitu e nts o nthe n u cle u sw e re
dedu c ed bya c o mbin atio n oflH a nd13c N M Rspe ctro sc opy･
T bepr oton n ois ede c o upled(P N D)13cspe c加 m of mic r o min utin a s w ella sthe
c o upled13cspe ctm m(Figure17)e xhibitr e s o n a n c e s of8160.4 a s ado ubletof do ublets
(J=4.6, ll.4 Hz), 81
r
13.2
1
a s ado uble((J=17 2. 6 Hz), a nd 8143.6 a sa doublet of
1 3 6
doublets(J=4･9, 163･O Hz)･ T he se thre e resonance pattem s are chara c teristic(297)of
C-2, C-3, a nd C-4, re spe ctively, ofthe c o u m a rin nucle u s.
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Fig. 17 Carbo n-13 N M Rspe ctr u m(25.05 M Hz)ofmicromin u tin(84):
(a)proton nois ede c oupled(PND);(b)c o upledspectru m.
The ar o m atic r egi o n OfthelH N M Rspe ctu m of micromin utin a t360 M nz
c o ntains onlyfo ur re s ona n c epatte rn s, allof whicharedo ublets.■Apair of double ts(9.5
H7)at8 6･25and 7･68are chara cteristic of H
-3 and H-4 in a cou marin n ucleus･(298)
Irr adiatio n ofthe H -4 do ubletat87.68produ c e s apositive nucle a rOverhau s er effect
(N OB)in the do ublet(J-8.8 Hz)at87.5 0, w hich c a nthe refo r ebe a ssignedto H -5,
le a vingthedo ubletat8 6.93as冗 -6. T he abs e n c e ofany othe r
lH signalsirlthe a r o m atic
regi o n Cle arlyindic ate sthatpositio n sC-7 a nd C-8 ar e s ubstituted a ndfurthe r m o r ethat
their s ubstitu entsdo notpo s s es s a nyaro m adc o r olefinicpr ot ons.
The thre e-pr oton singletat83.90 m aybe a ssign edto either ar o m atic m etho xy
(OMe)or c arbo m ethoxy(CO OMe)pr otons, andthis ambiguityc o uldals obe re s olved by
perfbm l ng ado uble r e s o n a n c e e xp rim ent. Irradiatio nattllefreqし1eIICy Ofthis slg凸al
sho w sa str o ng, po sitiv e(23.4 %)NOE inthe H-6do ubleta t.8 6.93. T his experim ent
sugge ststhat the res o n a n c e at83.90sho uld be theprotons ora methoxy grouplo c ated at
C-7. Similarirradiatio n ofa r e s o n a n c efro mthepr oto n s ofeither aCO OMegr o up atC-7
o r am ethoxy groupatC-8 w o uldn otbe expe ctedtopr∝lu c e the above effe ct･
With the coum arin nu cleus and its s ubstittltion patt e rn fimly e stablished,
a te n tion wasturnedtothe m c'1e cular array atta ched atC-8in microminltin. Fr o mthe
high- re s olution m a sspe ctr um thisfragm ent should have the m olecularfor mulaC5H502
13 7
andthe na tu r e ofthis m oiety w a sdeduc edthrought o tala s sign me nt O
fthe13c andlH
N M Rspectr al As a ninitialst ep, the c arbon r e s o
n a n c e s r eP eS entl ngthe c o u m arin
n u cleus a ndthe C-7 m etho xy gr o up w e re as slgn e
L
d byc o mparis o n ofthe
13cspectra of
mic r . min utin withtho s e ofc o um arin(86), 7- m etho xy- c o um arin(87), and micromelin
(83). (294,299,300) T hu sthe r e s o n anc e
'
s at8 107･0･ 10 8･0, 113･0, 113･2, 129･8･
143.6
,
152.9, 160･4, a nd160･7 r epr e s e ntC
-8
,
C-6
,
C-4a, C-3, C-5, C-4, C-8a, C-2,
andC-7, r e spe ctiv ely(Figu r e17a nd Table29)･ Thefiv e r e m aining
13cr e s o n a n c e sin
the micr o min utin spe ctr um m ustco rr e spo ndto the carbo n ato m s o c c
u m ngl ntheC-8
substitu e nt. A c orrelatio n ofthe se re s ona n c e sin theP NDa nd the si ngle-fr equ e n cy- off-
,e s o n a n c e-de c o upled(SFORD)spe ctraprovidethefollo wing stru ctu r ala ssign m e nts :8
172. singletinP N D, r e m ain s. singletinSF OR D(
- O C(0)-);8119･2 a nd160･9singlets
in P ND
,
r em ain single tsin SF O R D(>C= CH C(0)
-);873･1 singletin P N D, be c o m e s
tripletin SF OR D(- C H20 C(0)
-);813･7 single tinP N D,be c om e squ artetin S FORD(
-
c(cH3)=C<). Constr u ctio n ofthe above stru ctur al fr agm e ntsinto a ringfr a m e w o rk
s ugge sts aγbute n olide m oiety a sthe C
-8 s ubstitu e nt on the c o u m arin n u cle u s･
A dditio n alstru ctural inform ation could bededu c ed fr o m aconside r atio n ofthepr oto n
N M Rspe ctr al da ta･ T hebroade n ed 2 Hsignal(100or200 M Hz)c e ntered at84･88is
char a c teristic ofthepr oto n s ofa m ethyle n egr o up flanked byala cto n e o xygen a nd a n
olefinic carbon ato m , andthe slightlybro ade n ed 3H singlet(100or20 MRz)at82･02
istypic alofa vinyl m ethyl･ At360 M Hz, how eve r,the m e thyle n eprot o n s(84･87 a nd
4.95)w er e e a ch obse r ved a squ a rtets of double tsdue to m ole c ulardis sym e打y Sho wing
2J= 17.4 and4J=0.8Hz(Figu r e18). The o nlyr e m aining a mbiguityinthe stru ctu r e of
micr omin utinistber efbr ethe relativ eloc atio n ofthe vlnyl m ethylandthe c arbo nyl
fu n ction in the γbutenolide m oie ty･ Tw o altern ativ e stru ctur e s, 8 4a nd88w e r e
the r efo re c o n sider ed for micr o min u血 .
1 3 8
Tab丑e 2 913c-1‡i Co ulin Constantsfor M icrominutin(84)
co upling c o upling
C m ulti lic【 a c o n st
,
rrz assim m en【
2 d1
3 d
4 d1
4a lt
5 diI
6
7
8
8a
2
.
3
-
4
'
5
'
5
6
5･
5
4
6
6
C
ll.6 H4
4.9 H3
172.7 H3
163.8 rⅠ4
4.9 H<
7.9
1
.8
164
.
2
4.3
1.8
163.6
m
H
H
H
”
H
H
O･
口3
H4
H3
m
m
m
m
6.7 C Fr3
b
4･3 C =2
b
15 1.8 H3,
5.1 C H3
a dd=do ubletofdo ublets,d=do ublet, ddd=do ublet of do ublets of do ublets,
L =triplet oftriplets, t=triplet, q=qu artet, ∩-= u n r es olv ed m ullipleL
b o btain ed
fro mlo w-po w er single frequ en cyselectivedecoupling(LP SFSD)exrx5rim ents .
C･4
'
Me
8 斗2.02
4
J 10 .8[セ
8A
壬 4 195
8B 暮 4.87
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Fig. 18 Methyle n e aJld olefirlic m ethylr egio n sinthepr ot o nN M Rspe ctr u m(360
M Ⅰiz)ofmicro min utin(84).
1 3 9
D istin cti｡ nbetw e e n str u cture s84a nd88w a s a chiev ed inde白ende ntlyby(i)
applicatio n ofintr am ole c ular n u cle arOverha u s e
rdiffere n c e spectr o s c opyand(ii)single
fr equ ency s elsctivelyde c oupling ofthe
1 3c N M Rspe c tru m of micromin utin･ T hus,
ir, adiatio n ofthe m ethylat82･02(360 M Hz)usingthe N OE differe n c ete chniqu e(30ト
312)le ads t o a2.5% N OE fo rthepatter ndJe tothe m ethylen epr oto n s･ No appre ciable
N O Bw a s obs erved whe nthe m etho xylpr oto n s(83.90)w er e similarlyirr adiated･ T he
N O Bobs e rv edfo r the m ethylene proto n sis m uch sm allerthan that obs e r v ed fo rthe
ar o m atic CHbe c a u s etiledo min a ntr elaxation ofe a ch m ethylen epr oto nistl-r o ughits
geminalneighbor･ Neverthele ssthe re a re.s om e c ontri butio
nsfrom the n eighboringC-
cH3pr oto n sthat w ouldo nly.o c curin s加 Ctu re84･
.d, 山 +艦1,llv.u
(cI しJ]tI/へ}し
.b, + 帆
･
#
J
:
y＋
{o, ,山 九胤
I,, QdtQ1. 84 .9 0
(c- 5
/
=之-
1., odict｡83. OB
(C - T O 仙)
tm dlqI●8之.0 9
(c- 4
'
M4)
Co叩I●d
Ccrbc rI- 13
S叩 CI( u n
c一 之′ C-4
J
c -7 C - a
Fig. 19 Lo w-po wer singlefreque n cysele c tiv ede c o upling
13c(1H)spe ctr a of
mic r o min utin(84), obs ervation of low -fieldspe ctralr egion･
Lo w-po w e r single fr equency s ele ctiv ede c o upling (LPS-F S D) ofthe
13c
spe c t ru m(25.05M Hz, 500C)ga ve c omplim ent aryr e sults(Figur e19)･ Thusirradia tion
ofth占 c-cH3Pr oto n s C a u s ed the m ultiple ‡ at8 162･9 obs er ved in the c o upled
13c
specb
･
u mto c ouapS etO a triplet(3Jcll= 4.3 Hz)･ Con versely,irradiation ofthe m ethyle n e
pr oto n sign alc e nte r ed at84.90(100M Hz, 1H)c a u s edthe signalat8162･9to c ollapse
to aqu artet(3JcH =6.7H z). T he obs er v atio nthatonlyo n e c arbon sign al is affe ctedin
the s eLPSFSD experim e nts argu esinfa v or of boththe m ethylandthe m ethyle n egr o ups
beingatta chedtothe s a m e sp2c arbon atom;i･e･ , mic r omin utin ha sthe stru cture84･
Micro mirlu血 (84)isthefirst m e mbe r ofa ne w serie s ofpr e nylat edc o u marinsin
which neithe rthe t'he ad‖ nor ‥tail” oftheis opre n e u nitis att a chedeithe rto ahetero
- atom
o rthe c o u m arin n u cletlS, bu tra ther an adjac e ntc arbo nfo rm sthe c r u cialbond･
1 4 0
Me
6 2.8
0
172.1
57.7
77.8
1 19.7
5(;.8
MeO
1 23.2
1 30.6
129.5
≦声
′
6 0.
83
1 27.0
ク
′
も､
1 15.1
86
ク
′
モも.
11 2.0
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129B
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､
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15 2.9
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､句ミ
0
13.7
Me
16 2.9
73.1
84
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ク
′
10 0.7
87
i
A
Me
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､
句モ
0
11 3.2
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0
113.2
1 60.4
0
(cD C13)
85 88
M ic r o min utin(84,6.35g,0.98%): mp154-1550C;IR(K Br)℃ m ax 17 40(vs),
1675(m),1600(s), 15 60(m),1495(m), 14 40(m),1395(m),1285(s), 1247(s), 114 2
(s), 1108(s),1090(s), 1075(m),1060(m),1033(s), 1003(m),928(w),890(m),830
(s), 760(m),720(w),640(w),610(w),460(w),390(w)c m-1;uv(EtOH)九m ｡ x(log
e)268n m(3.59),321(4.23);1H N M R(360 M Hz, CDq13)82.02(t,J去o.8 Hz, 3H ,
C4･- CH3), 3.88(s, 3 H, C7- O C H3), 4.87(qd,J=0.8, 17.4 Hz, 1 H, C5し H), 4.95(qd,
J=0.8
,
17.4 Hz
,
1 H
, C5し H), 6.25(d, J=9.5 Hz, 1 H, C3- H), 6.93(d, J=8.8 Hz, 1 H,
c6- H), 7.50(d, J=8.8 Hz, 1 H, C5- H), 7.68(d, J=9.5一iz, 1fi, C4- H);13c N M R
(25.05 M Hz, C D C13), S e e S truc t ure 84;M Sm/z 27 2(M＋, 7),257(57), 243(12), 227
(42),2 16(15),2 15(100), 213(27),199(25),187(16)千185(14), 172(1 6),17 1(16),
159(16), 128(22). M as s m e a s ure m e nt : obsd, 27 2.0599; c alcd fo rC15FI1205,
272.0685.
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ii. AL Y K EA R E I N阿A R D T I(313)
Alyxia r einw a rdti Bl･ v ar･ lu cL
'
da M arkjor･ (Apo cyn ac e a e), atr adit o nal T h ai
m edicin alpla nt,is widely us edinT haila nd fo r making pe rfu m e,
toba c c oprd u cts andis
a c o n stitu entofs e v e ralthe rape utic re m edis･ Pre viousinv e stigatio n ofthe
le aves of this
spe cie s r e s ulted in the is olation oftw o iridola cto
n e s
,
alyxiala cto n ea nd 4
- epl-
alyxiala cto n e(31 4)･ Thr e e m o n obydr oxy c o u m arin s, 3
-bydr o xyc ou m arin , 5-
hydr oxyc ou m arin and 8
-hydr oxyc o um arin, have be enis olated fr o mt
he ste m of A･
lu cida
,
a clo s elyr elatedspe cie stoA･ rein w a rdti(315)･ W e r epo rthere theis olatio n of
tw o n o v el 3- hydr o xyc o u m a rin glyc o sie s, 8 9and90, fr o mthein n e
r bark of A･
r ein w ardtiv a t. lu ctda, who
･
s e stru ctur e s w er e e stablihedbyspe ctr o s c opIC m ethods･
The lH N M Rspe ctru m of 8 9(Table 30) show ed eight a r om atic pr oto n
r e s ona n c e sinthe r egion86.76-7.50, tw otr a ms-c o upled olefinic
l
pr o to n r e s o n a n c e s at8
6.28(′=15.8 H z)a nd 7.55, o n e･ m ethoxylsingle t at8 3･82, a nd 13s ugarpr oto n
r e s o n a nce sinthe r egio n83･36-5･00,in cludingtw o anom eric pr oto n r e s o n a n c e s at8
A.95 (J=7.4 Hz) a nd 5.00(J =2･5 Hz)I T he s edata s ugge sted that 89 w a s a
pbenylpropa n oid diglyc o side･ In ve s tigatio n ofthe C O S Yspe c trum (Table31)re v e aled
a n A B Xspin syste m at8 6･76, 6･97 and 7･06belo ngl ng t O On e Ofthe tw o
phe nylpr opanoidm oietie s a nd a nAM M
rX spin syste m at87･50･ 7･23, 7･36a nd 7･20
belo nglngtOthe other･ How ever, ba s ed on the s edat a,it w a s n otpo ssible t o a s signt
he
r e m aining olefinic pr oton re so n a n c e s at8 6･28(d),7･55(d)and 7･39(s)to a spe cific
phe nylpr opa n oidu nit･ The obs e r v atio n ofabas epeakat m/I177 inthepo sitiv e
F A B MS
fu rther r e v e aldthepr ese n c e of afe ru1yl m oiety' C10H903, Which n o r m allyshow s a
char a cteristic A BX spin syte minthe
lH N M Rspe ctr u m(316)I Furthe rm o r e,thelong
-
r ange c o uplings obs e rved betw e e n87.06(冗 -2
T
)and 7･55(H -7
'
), a nd betw e en 8 6･97
(H -6
f
)a nd7.55inthe delayed(250 m s e c)C OSY spe ctru m c o nfirm ed th is structur al
u nit･ T he otherphenylpr op,a n oidm oiety w a sdedu cedtobe a3
-hydr o xyc o u m arinba sed
o ntheliteraturedata,inpartic ular,the
13c N M R data r epo rted fo r3-hydr o xyc o um arin
(315,317).
■
co n site n t e vide n c efわr this m oiety w as also pr e s e ntin the F A Bm as s
spectr a whichsho w ed apr o min e ntfragm e ntio npe ak at m/I471[M
' -C9H503]' in the
po sitiv eF A Ba nd 470[M＋ 11- C9H503]'inthe n egativ eF A B･ Thehighr e s olutio n ma ss
indic ated a m ole cula rfo rm ulaC30H32015Sugge sti ngthat the t w o s ugar r e sidues w er e a
pe nto s e a nd ahe x o s e. Co mparison ofthelH a nd
13c N M R data of 8 9(Table s30,32)
withtho se r eportedintheliter atu r e(318,3 19)reve aledthe pre s e n ce ofglu c o s e a nd
apl OSe･ In o rderto establishthelin e ar c o n n e ctivitie sbetw e e nthedifferent u nits a ndto
a s slgn the str u ctur.
e u nambiguo u sly, a s erie s of N M Rexperim e ntsincluding C O S Y,
H O H A H A
,
R O ESY
,
H MQC,H M B Ca nd sele ctiv eIN E P Tw a sperfo r m ed･
1 4 2
T he obs ervatipn of an A ” M
-X spin Sys tem in the lH N M Rspe ct rum of 8 9
indic atedthatqu ite u n u s u allyn o s ubstitution w aspr e s e ntatC-5,C-6,C-7a nd C-8 ofthe
c ou marin nu cle u s. A singletat87.39s ugge stedthata substitue nt mightbe atC-3 orC-
4･ A lo ng- ra nge co uplingobs e r v ed be twe en87.39(” -4)and 7.20(H -8)inthedelayed
C O SY spectrum c onfirm edthatthe s ubstitue nt w a s atC-3. Irr adiatio n ofthe a n o m eric
pr oton at84.95enha nc eda c arbo n re s o n a n c e at8142.9(C-3)in the selectiveIN E P T
spe ctra(Fig･ 20)r eve alingthelinkage betw e en the c ou marin a ndgluc o s em oieties. A
lo ng- range c o rr elation c o ntou rbetw e e nthegluc o s e” -1(84.95)､a nd C-3 inthe H M BC
spe ctr u m confirm ed this c on ne c tlVlty･ Further more, the obs erva tion of a pro min e nt
● ●
fr agm e n tio npe ak a tm/I3 09[M＋ - C9H503- C6HIO 5]＋, due to suc c e ssiv elo s s e s of
c o u m arin andglu c o s e,in thepo sitiv eF A Bspe ctru m, pro videdaddito n ale vide n c efo r
this c on ne ctl Vlty･ T he s ele c tiv eIN E P Texperim ents sI10 W edthati汀adia tioI1 0f ”-4
e nha n c ed tw o c a rbo n r e s o nanc e s at8 15 9.8 and 142.9(C-3)allo wingthe c a rbon
res o n a n c e at8 159･8to be a s signedto C-2･ In the H M BC spe ctr u m, H -4 sho w ed
c o rr elatio n s with three c arbo n r e s o n anc e s at 8 159.8
,
15 1.3 a nd 142.9 n o tonly
c onfir mingthe a sign mentOfC-2 a nd C-3, butals o allo wingthe c a rbon reso n a nc e at8
15 1･3to be a s slgn edto C-9･ Irr adiatio n of H-5 at87.50 signific a ntly e nha n c edthe
c arbo n r e s ona n c e s at815 1･3, 130.5(C-7), 120.8(C-4)and c onfirm edthe as sign me n t
of C-9. Ir r adiatio n of H-6 at 8 7.23 re s ultedin the enhanc e m ent ofthe c arbo n
r e s o n a n c es at8151･3(C-9), 120.9 a nd 117.0(C-8)permittingthe qu ater n ary c arbo n
r e s o n a n c e at8120･9to be as signedto C-10. Co nfirm atio n ofthis a sign ment w a s
achie v ed byirradiatinga -8 at87.20whichre sulted in the enha n c e m e ntof C-9, C- 6arid
C-10at8151･3
,
126･2and 120･9,r e spe c tively･ T he a ssign m ent ofthe c o um arin m oiety
w asthu s c o mplete.
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7 .40(∫)
7.50(d,J=7･9, 1･5 Hz)
7.23(dd,J-7.5, 7.7, 1･5 Hz)
7.36(ddd,J=7.8, 7.8, 1.5 Hz)
7.20(d d,J= 8.1, I.5 Hz)
6.7 8(∫)
8 9虹
H -4 7.39(∫)
H -5 7.50(dd,J= 7.8, 1.5fi∑
H - 6 7.23(dd d,J=7.8, 7.9, 1･2 Hz)
H -7 7.36(ddd,J= 8.0, 8.0, 1･5 Hz)
班-8 7.2O(dd,J=7.9, l.2 日z)
H - 2' 7.06(d,J=l.7 Hz)
H -5
' 6.76(d,J=8.4 Hz)
H -6
' 6.97(dd,J: =8.6, 1.7 Hz)
H -7
1 7.55(d,J=15.8H21)
H -8' 6.28(a,J=16.0 H2:)
I
3- - O Me 3.82(∫)
･･
.
115' - OMe
G:H -1 4.95(d,J=7.4 Hz)
G:H -2 3.51(dd,J=9.1, 7.4 Hz)
G:H -3 3.49(dd,J=9.1,9.1 Hz)
G:H -4 3.36(dd,J-9.6, 9.6 Hz)
G:a -5 3.69(m)
G:H- 6 4.09(dd,J= 10.9, 1.7 Hz)
G:H -6 3.62(d d,J- ll.0, 6.9 Hz)
A:H -1 5.00(d,J=2.5 Hz)
A:H -2 3.95(d,J=2.2 Hz)
A:H -4 4.04(d,J=9.9Hz)
A:H -4 3.84(d,J=9.9 Hz)
A:H -5 4.25(A B u ar te t, I- ll.5 Hz)
6.78(∫)
7.5 3(d,J=6.0 Hz)
6.29(d,J=15.8Hz)
3.81(∫)
3.81(∫)
4.95(d,J=7.4 Hz)
3･51
.(
dd,J=9･1, 7･4 Hz)
3.49(dd,J- 9.I,9.1 Hz)
3.36(dd,J-9.1,9.1 Hz)
3.70(m)
4.09(dd,J=10.9, 1.7 Hz)
3.63(d d,J=1 1.0, 6.8 H z)
5.00(d,J= 2.2 Hz)
3.95(d,J=2.2 Hz)
4.05(d,J=9.6Hz)
3.84(d,J=9.9Hz)
4.26(A t‡u a rtet, ∫= 11.5 日z)
1 4 4
甘a払且e 3 且 Su m m ary of 2 D N M Rspe ctraldat a of89.
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G -1
H -6, H -7
H -5, a -7
H -5, H -6, a -8
H -6, 班 -7
G -2
G-2
, ら -3
G-2
,
G-4
G-3, G-5
G -5, G -6b
G -5, G -6b
O -5
,
G -6a
A -2
A -1
A -4b
A -4a
H -6'
B -6-
H -2
'
, H -5
t
H -8
'
H -7
I
Pr oto n
■■ ■ }■ ■ - 一 ■ ■■ ▲ ■ ■ ■ ■{■ ■
fI-4
H -5
H -6
H -7
H -8
G -1
G -2
G -3
G- 4
G-5
G-6a
G-6b
A-1
A-2
A-4a
A-4b
A-5
B - 2'
H - 5
-
B 16
-
H -7
.
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-
3
-
- O Me
H -6
,
H -7
,
H-8
H -5
,
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,
H -8
H -5, a -6, 班 -8
H -5
,
H -6
,
H -7
G-2, G -3, G -4, G -5
G -1, G -3, G-4, G5
G- 1
,
G -2
,
G-4
,
G -5
G -I
,
G -2
,
G -3
,
G-5
,
G - 6b
G -2, G -3, G-4, G -6a, G-6b
G -4, G-5, G -6b
G -4
,
G -5
,
G -6a
A-2
A-1
A -4b
A-4a
冗 -5
'
, H - 6
■
H -2
'
,
H -6
'
H -2.
,
H -5.
H -8-
H -7
-
班 -4, G-3, G-5
G-1
, G-5
G -1
,
G-6b
G -6b, A-1
G-5, G-6a, A -1
G-6a
,
G -6b
,
A- 2
A-1
,
A-5
A-4b
A-4a, A-5
A-2, A-4b
H -7
'
, H -8
'
, 3
-
- OMe
H -87
H - 2'
a -2.
,
H -6'
H - 2-
1 45
甘ab‡e 3 213c N M R data of $9a nd90(125.8 M Hz,CD30D)
ca rbo n .8 9 90
C-2 159.8(∫)
C13 142.9(s)
C A 120.8(d)
C-5 128.6(d)
C-6 126.2(d)
C-7 130.5(♂)
C-8 117.0(d)
C-9 151.3(∫)
C-10 120.9(s)
G:C-1 102.4(d)
G.I C-2 7 4.5(d)
G:C-3 7 7.4(d)
G.･ C 14 7 1.4(d)
G:C-5 77.2(d)
G:C-6 68.5(∫)
A:C-1 110.5(d)
A:C-2 78.3(d)
A:C-3 78.9(s)
A:C-4 75.0(∫)
A:C-5 67.3(∫)
C- 1
' 127.5(∫)
C-r2
' 1 ll.7(d)
C- 3- 149.3(∫)
C- 4' 150.7(s)
C- 5' 1 16.5(♂)
C -6
'
1 24.2(d)
C -7
'
1473(d)
C -8
'
115.0(d)
C -9
'
168.8.(s)
3f - O Me 56.4(q)
5'- O Me
15 9. (∫)
153.1(∫)
120.9(d)
128.8(d)
126.4(d)
130.7(d)
117.2(d)
151.5(∫)
12 1.0(∫)
102.6(d)
74.6(d)
77.5(d)
7 1.6(d)
77.4(d)
68.6(∫)
1 10.7(d)
7 8.7(d)
79.1(∫)
75.2(i)
67.5(t)
126.6(∫)
107.1(d)
149.6(∫)
139.8(∫)
149.6(∫)
107.1(d)
147. (d)
115.6(d)
168.9(∫)
5 7.0(q)
57.0( )
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Examinatio n ofthe 1 3c N M R(Table32)spe c 打um inthe s uga r c arbo nregio n
sho w edthat the glu c o seC1 6 r e s onated at868.5, which is m o r edo w n-fieldtha nthe
c orre spo ndingfre e alc ohol, s ugge stingthepre senc e ofa s ubstitu e ntatC-6. irradiation
ofthe a n om ericproto nofapio s e at85.00e nhanc edthre e c arbo n r e s o n a n c e s, at868.5
(G -6),75･0(A -4)a nd 78･9(A -3)allowingthelinkagebetw e e n the apio se a ndgluco s e
m oietie sto be m ade･ The u n a mbigu o u sassign m ent Ofthe pr oto nre s o n a n c e sin the
glu c o s e m oiety w as m ade po sible by perfo rm i ng a S erie s of 2 D N M Re xperim e nts
in cludingC OS Y,HOⅠiAH Aa ndR O ESY･ The HOH A H Aspe ctru m(Table31)sho w ed
that theglu c o s eH-1 exhibitedfo ur- stepr elayed c onne ctlVltytOglu c o seH 15 a ndtha tH-4
had c o n n e ctivitie s with glu c o se 班 -1, H -2, H -3, a - 5 and H-6･ A signific a nt N O B
obs erved betw e e nglu c o s eH -1 andthe c o um arinH 14 intheRO E S Yspe ctrum (Table42)
re v e aledthe clo s eproxim lty Ofthe s e t wo m oietie s･ In additon, the gltlCO S eH- I,
showing a NOE withthe glu c o s eH -3 a nd H-5, further c onfirm edthe c o nfigur ation of
the s eO Hgro ups.
A str o ngc o rr elatio n w a s obse rv ed betw e en the apio s eH -5(84.25)a nd C-9
'
(8
168･8)in the H M B Cspe ctru m r eve aling the c o n n e ctio nbetw e en the apio s e andthe
ferulylm oietie s･ Ho w e v er, the sele ctiveIN E P Te xperim entonirradiatingthe aplO S eH -5
at84
･
25re s ultedinthe enha n c e m ent ofonlythe apio s eC-4 at875･OI This mightbe
du eto thediffe r e ntJValu e s u s ed inthe s etw o e xperim e nts. Owingtotheintrd u ctio n of
an ele ctron witb 血a wing gro upintothe apio s eC-5, the 13c che mic alshiftofC-5(8
67･3)w as shifted do wn -fielda ndC-3shiftedup-field, a s c ompar edtothe corr espo nding
fre e s ugar(318). T he N O Es obs er v ed betw e e n apio s eH -1 and H-2, a ndbetw e en H -4
a nd H-5inthe R O E S Yspe ctrum c o nfir m edthe c o nfigu r a tio n ofthe OB gro upsin
■
ap10 S e･ Fu rthe r m o r e, the N O E betw e e nthe apl O S eH -1 a nd the gluc o s eH -6
de monstrated the spatialr elatio n shipbetw e e nthe s etw o s ugar m oietie s･ Co mparis on of
the che mic alshifts a ndc o uplingc o n sta ns ofthe a n o m edcpr otonsin apl O Se a ndglu c o s e
m oietie swiththo se r eported intheliterat ur e(318)ledto the c o n clu sio nthatboths ugar s
w er ein the P- D -c o nfigu r atio n.
In thefer ulylm oiety, the obs er v a tion ofaN OEbetw e en the3
.
- OM e a ndH- 2
'
(8
7･06)c o nfir m edthat the m ethoxylgro up w a s atC-3
'
･ A c?rr elatio npe ak obs erv ed
betwe e nthe3
f
- OMepr oto n s(8 3.82)and a c a rbo n at 8149.3inthe H M BCspe ctru m
allow edthis c arbo n r e s o n anc etobe a ssignedto C-3
7
. T he c o rr elatio n ofC-3' withtw o
othe rproto n s, H -2
'
a nd H-5
'
,
fu rther s uppo rted this as slgn m e nt. T hre eproto n
r es o n a n c e s, H -2
-
,
臥5
'
a nd H-6-, sho w edc orr elatio n withthe s a m e
.
c arbon re s o n a n c e at
8150.7pe rmittingthis c arbo n r e s o n a n c etobe as sign edto C-4
T
. The c arbo n r e s o n a n c e
at8127.5 w a s attribu tedto C- 1
'
, du eto the obs er vation ofa c orrela tion ofthis c arbo n
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Fig. 20 Selectiv eIN EP Tspe ctr a of 8 9
with H-5
'
and H-8
T
. The c arbonylr e s o n ac e at8168.8, show lngC Orrelations withthr e e
●
proton r e s o n a n c e s, H -7
-
,
H -8- andthe ap10Se H -5, not o nlyr e v e aledthe c o n n e c tivlty
bet w e e nthefer ulylm oiety a ndthe aplO Se r e sidu e, butals o c o nfir m ed the a ssignm entOf
the s epr oto n s･ Co mpar able re s ults w er e als oobtain ed fro m s ele ctiveIN E P Te xperim ents
(Fig. 20). The stru ctu r e of 89thu s c o uld bedetermin ed and its s tru ctural a s sign me nt
w a s establisheda sthefir st m e mbe r ofa ne w cla s ofnatu ralpr∝1u cts.
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甘ab且e 3 3 Su m m ary of 2 D N M Rspe ctr aldata of 90
C O S Ypr oto n
■ ■ ■
■ l ■■ ■ ■} 中■ ■ 1 -
H -4
班 -5
班-6
H- 7
H-8
G- 1
G- 2
G-3
G -4
円O H A H A R O ES Y
仙
G -1
H -6
,
” - 7
H-5
,
H -7
” -5, Ⅲ - 6, H -8
臥6, H -7
G -2
G -1
, G -3
G -2
,
G-4
G-3
,
G -5
G-5 G -4
,
G -6a
,
G-6b
G-6a ら-5
,
G-6b
0 -6b G-5
,
G-6a
A-1 A-2
A-2 A-1
A-4a A-4b
A-4b A-4a
A-5
H - 2
-
H -6
'
H - 7' fI-8
-
H -8
-
H -7-
3
-
-OM e
5
-
-OM e
H -6
,
H -7
,
H -8
H -5
,
H -7
,
H -8
H -5, H -6, H -8
H -5, 冗 -6, H -7
G -2
, G-3, G-4, G -5
G -1
,
G-3
, G -4, G 5
G-1, G-2, G -4, G -5
G -1, G-2, G-3, G15, G -6b
G -2
, G -3, G -4, G-6a, G- 6b
G-4, G-5, G-6b
G -4, G-5, G -6a
A-2
A-1
A-4b
A-4a
B -8'
H -7
'
H -4
,
G-3
,
G -5
G-1
,
G -5
G -1
, G-6b
G-6t), A-1
G-5, G-6a, A -1
G-6a
,
G -6b
,
A -2
A-1
,
A-5
A-4b
A-4a
,
A-5
A-2, A-4b
H -8
●
, 3
-
- OMe
H -7
'
-5
-
- O Me
H -6'
H -2f
H -2
'
H -6
'
Compo und90 displayeda m ole c ulario npe ak at m/I663inthepo sitiv eF A Band
m/I661 in the n egativ eF A Bspe ctr a r e v e alingthat thisis olate c o ntain ed 30a. m . u. m ore
tha n89･ T he B R M S indic ated a m ole c ularfo r m ula C31H3406further s uggesti ngthe
pr es enc e of an addito n al m ethoxylgr oup. Ho w e v er, du eto the sym m e tric aln atu r e of
thephe nylpr opa n oidm oiety, o nlyo n e m etho xylre s o n a n c e w a s obs e rved inlH a nd13c
NMR spe ctr a of90･ ･Co mparis on ofthelH N M Rspe ctr al data of90 withthos e of89
(Table30)indic atedthat the o nlydiffe r e n c e w a sinthephe nylpr opa n oidm oiety which
show ed a singlet witha nintegr atio nfo rtw opr oto n s at8 6.78in 90. Ba s ed o nthe s e
obse rv atio n sit w a sdedu c edthatsin apylm oietyw a spre sentin90' Co n siste nt with th is
丘nding w asthe
13c N M R data which sho w ed fわu r, inste ad ofsix, a r o m atic c arbo n
r es o n a n c e sforthisgr o up(Table32). Abas epe ak at m/I207(CllH1104)pre se ntinthe
14 9
po sitiv eF A Band apr omine ntfragm e ntio npeak at m/z2 23(CllⅠillO5)obs e rv ed inthe
n egativeF A Bfurthe r s uppo rtedthis speculatio n･
T he s ele ctiveIN E P Te xperim e nts perform ed o n90 n ot o nly c o nfirm ed the
c onn e ctivlty be t w e e ndiffe r e n t m oietie sto bethe s a m e a s$9, but als ope rmitted the
u n a mbigu o u s as signm e ntofthe sinapylm oiety･ Irr adiatio n of H
-7
'
at87･53re s ulted in
the e nhanc em e nt oftw o c a rbo n r e s o n a n c e sat8168.9 a nd107.1 al o wingthe s etw o
r e s o n a n c e sto be r e adily as sign edto C
-9
'
a nd C-2
f
/C-6
'
,
r espectiv ely･ Tw o c arbo n
r e s o n an c e s at8168.9 a nd 126.6 w e r e e nha n c ed as a r e sult of their r adiatio n of H-8
'
at
8 6.29r eve alingthat thequ ate rn aryc?rbo n r e s onahce at81261 w asC
-1t. A signific ant
NO Eobse rv ed betw e e nH -2
一
冊 -6
-
a占dthe m ethoxylpr oto n r e s o n a n c e at8 3.81 inthe
R O E S Yspe ctru mindic ated thatthelo c ations ofthe se methoxylgr o ups w e r e atC
-3'/C-
5
t
. Ir radiatio n ofthe3
'
- OMe/5
'
-
.
O Mepr otons e nha n c edthe c arbo n r e s o n a n c e at8149･6,
pe mittingthisr es on a n c etobe a ssign edto C-3ソC
-5' ･ T he e nha n c e m e ntofthre e c a rbo n
r es on an c e s at81 49.6, 147｡ a nd 139.8 o nirr adiatio n of H-2
一作i-6' fu rther allo w ed the
c arbo n r e s o n a n c e at8139.8to be a ssign edto C-4
'
. The a ssign m e nt ofthe sinapic a cid
r e sidu ethu s c o uld be m ade una mbigu o u sly.
The 2D N M R dat?of90(Table33)sho w ed clo s er ese mbla n c eto tho s e of89,
c onfirm i ngtheidentic alste r eoche mistry and c on ne ctivitie sinthe s etw ois olate s･ Both
compo u nds exhibitedc o mpar able optic ala ctl Vlty,furthe rdem onstr atl ngtheir similarityl n
ster e∝he mistry.
T heisolatio n of3-hydr oxycou m arin glyco sidesfro m A. reinwardtiv ar. lu cida
impliedthat the aglycone,3-hy血o xyc o u m adn, sho uldals o e xistinthispla nt. Further
inve stlgation ofthele s spolarfr a ctio n s ofthe e xtr a ct m aypr o vide the a n s w e r･ Itis
intere sti ngtO note that thr e e m o n ohydroxy c o u m arin s,in cluding3-hydr oxyc o u m arin,
ha v ebeenis olated fr o mA. tu cida(315). The o c c u rr e n c e ofthis v ery u n u s u alc o u m arin
a nd itsglyc ogidein tw o different spe cies s ug ge s ts a clo s e tax o n o mic r elatio n ship･
Co mpo u nds 89a nd 90 w er e n o t acive again s t C ult red P-3881ympho cyticleuke mia
c ells(E D50>4LLgml
-i).
Co mpo u nd89exhibitedthefollowing Physicala nd spe ctro s c opIC Prope rties :
[α】D -1 11(MeO H; cO･1);U V九m ax(M eO H)n m(loge):23 2(4.2 6)297(4.37),315
(4.40);IRv m a x(K Br)c m-1 :3441, 2942, 17 28, 1709, 1628, 1605, 1514, 145 8, 1431,
1294
,
1273
,
1161
,
1065, 1028;1H a nd 13c N M R, Table 30a nd 32 r espe ctively;
po sitiv eF A B M S, m/z(r el. irlt.)633([M＋1]＋, 25), 554(ll), 471(17), 309(46), 291
(12),194(10), 177(lo), 163(20); n egativ eF A B MS, m/z(r el. int.)631([M -1]＋,
15 0
100),605(21), 487(ll), 471(23), 470(24), 469(56), 443(15),3 67(24),3 43(10),
325(13), 311(ll),2 93(12),265(ll);H RMS fo u nd:[M＋1]＋ 633.1822; C30Ⅰi3 301 5
requir e s633･1819･
Co mpo u nd 90exhibitedthefollo w ing Physicaland spectrosc opIC Pr opertie s.
I
[α】D -101
o
(MeOH;c0.1);U V九m a x(MeOH)n m(logE):225(4.36),291(4.34),313
(4.38);IRI)m a x(K Br)c m
-1 :34 35
,
2940, 17 27, 1717, 1628, 1607, 1516, 1458, 142 6,
129 4, 1153, 11 13, 1067;1H and13c N M R, Tablet30a nd 32, r e spectiv ely;po sitive
F A R M S, m/I(r el. int.)663([M＋1]＋, 17),501(7), 475(2), 339(37), 32 1(20), 207
(10 0), 163(17), 162(6);n egativeF A R MS, m/I(r el. int.)661([M - 1]＋, 10),50(22),
499(45),367(39),355(ll),295(13), 273(25),223(60),162(10),161(72),13(7);
HR MSfo u nd:【M十1]＋663.1925;C13H35016requir es633.1925.
2.1.6 ‡s o c o u m a rin s
ls o c o u m arin o rl H-2-be nzop yr a n-1- o n eis a n u n s atur ated la ctone which diffe r s
fr o m c o u m arininthat the olefinlinkageis notc o njugated withthe c arbonylgr oup. It
m aybe r ega rded a s avlnyle ster. Is o c ou ma rin c o mpo u nds c ould fou nd n ot o nlyin
higherplantsbutals oinfu ngl.
i. X Y R IS IN D ICA (3 20)
T he genus Xyris Gro n ov . e x L. in the Xyri da c e a efamily lS c ompo s ed of
approxim ately250spe cie sdistri butedprim arilyin tr opic ala ndsubtropic alr egion(3 21)･
Xyrisindic aL. (T al lyello w-eyed gr a ss)is one ofthefiv e spe cie sfoundthro ugho ut
Thaila nd and is kn o w nlo c ally a s
”Ⅹra thin thu ng
''
(322)･ Itis a w e ed wbicb is
wide spr e adin paddyfields of Pr a chin buri･ In Bengal, the plantha sbe e n u sed in
folklor e m edicin e a s a c ur efo rringw o r m,itch a nd lepr o sy(323,324). Phyto che mic al
study ofthe ge nu sXyris ha spr e vio u slyledto theis olatio n oftw o a ntr aqul n O n e S;
chrysazin and 3- m ethoxy chrys azinfr om Xyris s e m lfu s c a ta(325)･ Herein w e r epo rthe
stru ctu r edeter min ation of tw o n e wis o c o u m a rin sis olated fr o m a n o n-polar
chrom atogr aphic缶a ctio n obt ained fro mtheno w e n nghe ads of X･ indica･
P mi fic ato n ofa chlo r ofo r m s oluble extra ctoftheflo w e nghe ads of Xyrisindic a
withsilic agelcolu m n chr o m atogr aphy re s ultedintheis olatio n oftw o n e wis o c o u m arin s
(91･a nd 92).
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co mpo u nd 91, m ･p･ 67
-68oC, w a sobtain ed a s apale yello wJ plate･ T he
m ole cularfo rnula of91 w a sdeduc edtobe C13H1204(Calcd. 232･0732a m u)fr o mits
m ole c ularion at m/I23 2.07 31 inthe hreim s. Thebe nzopyron e str u ctu r e w a s e vide nt
fr o mitsUV abs orptions at334and 282n m(loge3･65a nd 3･77)(326), a nd thepyr o n e
-
c arbo nylstr etchingfreque n cy w a sfo u nd in the r eglOn 1725c m
-1fr o mIRspe ctru m
(327,328). Thepre s e n c e ofa m ethylen edioxy gro up atC-6 and C
-7 w a sindic atedfro m
theis olated m ethyle n epr otoムsignalat8 6.03(s)and the ar o m aticpr oton r es onan ce s of
H -5 at86.66(s), H -8 at87.51(s)and H-4 at86.09(s)inthe
lH - N M Rspe ctru m･
An alysis ofthe
13c- n m r a nd D E F Tspe ctr a of91r e v e aledthepr e s e n c e of 3m ethyle n e
c arbo n s (820.18,35.16a nd 102.02), 3 ar o m atic m ethine carbo n s(8102･96, 103･50
a nd 107.19), o n e m ethylc arbo n(813.40), a nd 6qu aternaryc arbo n s(8114･ 8, 135･19,
147. 2, 153.51, 156.99a nd 162.63)
Lin cludilngone c arbonylc arbon. T he n -pr opylside
chain c ould be a s sigrledfr o m
lH -sign als at8 0.93, 1･66a nd2･42(t[J = 7･3 Hz],tq[J =
7.3,7.3 Hz]andt【J = 7.3 Hz])). It c ould beinferred fro m the abo v edatathat ther e ar e
a n u mber ofalte rnative s stru cture of91tobededuc ed:(a)a3- n -pr opylo r4-n -prop yl-
6,7-(m ethyle n edio xy-1H -2-benzopyr a n-1- o n e a nd(b)a3- n -pr opylo r4- n -propyl-6,7-
(m ethylen edioxy)-2ti-ll ben zopyr a n-2- o n e. In orde r to e v alu tethe stru ctur e m o re
explicitly, adetailede x a min atio n ofthe H M B Cof 91 w a sunde rt ake n･ T he signific a nt
lo ngr a nge
lH- 13c c o Ⅲ･elations c ontou r a r eindicated by a 汀 O W Sin Fig 21･ The
qu ate r n ary c a rbo n at8156.99(C-3)is c o rr ela鴫d withthe m ethyleneproton s at82･42
(H -1
.
)a nd 81.66(H -2
'
)a nd withthe olefinicpr oto n at86.09(H -4). T he c arbo nyl
c arbo n at8162.63(C-1)is c orrelated wi the olefinic pr oto n at87.51(H -8). T he
qu ate rn aryc afbo n at8114. 8(C-4a)is c orr elated withthe olefinicprotons at8 6･09(H
-
4)and86.66(H-5). T hequatern ary c a rbon a t8135.19(C-8a)is c orrelated withthe
olefinicpr oton at87.51(H -8). T he s e r e s ults str o nglysupport thepr opo s ed str u ctu re of
91 a s3- n-propyト6,7-(m ethyle n edio xy)-1 H-2-be n z opyr a n-1- one, a n ew is o c ou m arin
n a m ed XyridinA.
Co mpo u nd92, m .p. 198-199
oC
,
w a s obtained a s a c ol rle s spla te, po ss e s sl ng
tile m olec ularfo m ula C13HIO 5 aSdet er mined by H R EI M Sspe ctrし- m･ A varie ty of
spe ctr o sc opICtechnique s w as employedtodeter min ethe str uctru e of92 andindic ated a
clo se stru ctu ralrelationship with 91a s alltw o exhibitedthe s am e c arbo nfram e work･ U V
1 5 2
spectru m of92 sho wing abs o rptio n m a xim a(loge)at333(4･16)and 262(4.57)n m,
s ugge stedthe fe atu r eof be nzop yr o n e(326). T hetw o c arbo nylstretchingfr equ e n cy
w e refo undin the regions1695and 1733c m-1inⅠR spe ctr u m(327,328). 1H -NM R
spe ctrum of 92 indic atedthepr ese n c eofthre e ar o m aticpr otons at87.24(s), 6.92(s),
a nd 7.62(s)aridtw o m ethylene pr oto n s at 86.ll(s)and2.92(q), suggested a close
res e nt)lanc eto91 bas ed o nthe6,7- m ethyle n edioxy-1 H-2-be n z opyr a n＋ o n e skeleto n.
Furthe r, thetriplet at81.14andquartet at82.92(J =7.3 Hz)indic atedthe C H3- C H2-
side chain ･ In the 13c- N M Ra nd D E F Tspe ctr a, it w a sshow n that92-con sisted of 2
m ethyle n e c arbo n s(83 1.63and 102.71), 3 m ethin e c arbo n s(81 06.32, 108.09a nd
108.52), o n e m ethyl c arbo n(8 7.33)and 7qu atern a ry c arbo n s(8 118.39, 132.5 7,
148.68
,
150.3 4, 153.86, 160.42a nd 194.91(in cltldingtw o c arbo nylc arbo n s). Itis
cle arlysho w nthat92 ha s a n addito n alc arbonylon thepropylside chain of 91a s an
o x opr op yl gr o up fro m the N M Ra nd M S data. Co nfirm ation by C- H lo ng r ange
c o n n e ctivityof92by H MBCspe ctr um indic atedthat the c a rbonylc arbo n(C- l
'
)at8
194.91 ofoxopropylside chainis correlated withthe olefinicproton a t87.24(a -4),
methyle n epr oto n at82.92(H -2
'
)a nd rnethylproton at81.14(ロ ー3
'
). T he qu ate rnary
c arbo n at8148.68(C- 3)is c or related withthe olefinic pro t on a t87.24(H -4). The
carbo nylc arbo n at8160.42(C-1)is c orrelated with the olefinic pr oto n at87.62(H-8).
Thequ ate rn ary c arbo n at8118.39(C-4a)iscorrelated withthe olefinicpr oto n s at87･24
(H-4)a nd8 6.9 2田 -5). Thequa tern ary c arbo n at813 2.57(C-8a)is c o rrelated with the
olefinic pr oton at87.62(fl-8). The stru cttlr e Of 92w a s thusde termined t obe3-(1
'
-
oxopropyl)-6,7-(m ethyle n edioxy)-1 H-2-be nzopyr an - トo n eun am bigu o u sly and n am ed
Xyridin 臥
Fr o m abioge n eticpoint ofvie w, the re se e m stot) e n odo ubt thatxyridin A(91)
and xyri din B(92)aris efro mthe a c et ate- m alonatepa thw aythro ughcyclization r ea ction s
ofaC 12-polyketi de chain･ T his se c o ndary m etabolicr oute appe ar stobe re spo n siblefo r
the othe r c o n sdtu e nts which ha v e s ofarbe e nisolated fr o mXyris sp(325).
Co mpo u nd91e xhibitedthefollo wing Physic ala ndspe ctr o sc opICPr ope rtie s
･
･ mp
67-6 8oC; U V九m a x(MeOH)n m(log e):203(4.26), 23 9(4･60), 282(3･77), 33 4
(3.65);IRI)m ax cm
-13090, 2960, 2925, 2865, 1725, 1662, 1595, 1503, 1484, 1412,
1358, 1261, 1110, 1031, 1015,981, 920,8 48;1H a nd
13c N M R, Table s34a nd 3 5,
r e spe ctively; EIM S 70eV(probe)m/z(rel･ in t･)232[M]
＋(10 0)
`
,
204(14),203(77),
175(76), 162(23),161(12), 133(37), 75(12); H R EI M S fo und :[M]
＋ 23 2･0731;
C13H1204r equlr e S232.0732
Co mpound 92exhibitedthefollo wing Physic aland spe ctro s c opICPrope rtie s :
mp1 98-199
oC;U V九m ax(MeOH)n m(logs):227(4･09),262(4･57),333(4･16);IR
1 5 3
℃ m a x c m
-1 3 08 0, 3055, 2980, 2925, 1733, 1695, 1 632, 1613, 15 05, 149 0, 1412,
1346, 1275,1243, 1192, 1048, 1015, 943,908, ;
1Ⅰia nd13c N M R Table s34a nd 35
r e spe ctively;EI M S 70eV(probe)m/z(rel･ int･)246[M]
'(80),189(16), 162(2), 161
(16),133(100),75(3);HR EI MSfo u nd:[M]
' 24 6･0534;r equir e s246･0525
甘ab!e341王i N M Rs e ctr al datafo r c o m o u nds91a nd92(C DC13 ;500M Hz;T MS)
H 9 1 9 2
7.24 s
6.92 s
7.62 s
6.11 s
2.9 2q(7.3)
1.14t (7.3)
4 6.09 s
5 6.66 s
8 7.5 1 s
- 0- C H2- 0- 6.03 s
l
t 2.42t (7.3)
2- 1.66tq(7.3, 7.3)
3
t
0.93t (7.3)
8(ppm). Co uplingc onsta nt畠(JinHz)inpar e nthe s e s･
Table 3513c N M Rspectr al data fo r c o mpo unds 91 and92(CDC13 ;125･65
M HzまT MS)
9 1 92C
1
3
4
4a
5
6
7
8
8a
- 0- C E2- 0
1
'
2-
3-
162.63
156.9 9
102.96
114. 8
103.50
147. 2
153.51
107.19
135.19
102.0 2
35.1 6
20.18
13.4 0
160.4 2
148.68
108.52
118.39
106.32
150.34
153.8 6
108.09
132.57
102.7 1
194.91
31.63
7.3 3
8 (ppm). Allc arbo n s w e r e a ssign ed withthe aidof13c-1H and13c-1B lo ng r a nge
C OS Y
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2.1.7 Ⅹa ntho n e s
xantho n oidc ompo unds are r egarded a sdiben zopyro n ewith o r witho ut
prenylated fu n cdo n alite s･ Distri butio n ofx a nthonoidsinhighe rpla ntsis signific a ntin
chem ota x o n o mic c o n sider ation. It o c c u rsinthe
･fa milie sGuttifer a e, Ge ntia n ac e ae,
Mora ce a e as w ella sin fungi. Som e ofwhich ar e m arked biologic alinter e st ･
i. GA R C IN IA E A N B U R YI (329)
T hepigm e ntga mbogeis thelate x e x udedfr o mvario u sGarcinia(Guttifer a e)
species, in cluding Garcinia hanbuTyi Ho ok･f･ a nd G･ m o r ella De sr･ In T hailand, G･
hanbu T7i is kn o w n a s
'
Rongthong
-
(goldre sin)a nd is us edinte r n ally a sa dra stic
purgative, a n e m etic and a verm 血getotr e at tape w or m･ Fo r e xter n al us e, the r e sin,
mixed withc o c onut milk,is applied for thetr e a tm e nt ofchr onicde rm atitis(330,331)･
Fr om the re sin
, gambogic a cid ha sbe e nis olated and claim edto bethe m ajor a ctiv e
prin ciple(332). Owingtothe c o mplexityofthistype ofxanthon ederiv ativ e, che mic al
studie shaァebe e n c amiedo uto nga mbogic a cida nd a r elatedcompo u nd, m o r ellin(333-
33 6). T he s truc tu re of m or ellinha sbe e n e stablished byX -r aycrystallogr aphic studyof
itsp-br o m obe nze n e s ulfo nyle ster,(335)and the str u cture ofga mbogic a cid dedu c ed
inferentially(334). No13c N M R
-
dat ahavebe e nreported in s upportofthe str u ctu r e s of
this cla ss ofc ompou nds, and the existing
lH N M Ra s sign m ents W ere als ofou ndtobe
in c omplete. W iththe a v ailability of high一色eld N M R in stru m entation a nd the various
n e wlyde v eloped NM Rte chniqu e s,itbe c a mepo s sibleto r e a琉 m thepropo s edsructure
a nd a sslgn C O mpletelythe spe ctr a ofga mboglCa cidand its r elateddedv ative s a ndto
e v ahatetheirbiologicala ctlV lty.
Pr e vio u sphyto che mical in vestlgatio n s ofG. m o r ella･ha v e resulted intheis olation
ofs e v en clo s elyr elatedc o mpo u nds, allofwhichc o ntain axa ntho n e m oiety(C13)with
fo uris oprene
'
u nits,i･e･ m o r ellin,(335)is o m o r ellin,(3 37)de s oxym o r ellin, dihydr ois o-
m orellin
,(338) m orellic a cid,is om orellic a cid(339)and m orellinol(341). How eve r,
o nlytw o r elated derivativ e s, which c o n sitofo n e x a ntho n e m oiety with fiv eis opr e n e
u nits, havebe e n r eported fr o mG. hanbu T7i, viz. ga mbogic acid(93) (3 32,334,339)
and ne oga mbogic a cid(3 41). In the cu r rentin ve stiga tion, thelatex of G. ha nbu Ti
c olle c ted irl Thaila nd yielded t w o n ew de rivative s, is oga mbogic a cid(94) and
is o m o r ellinol(95).
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Ele ctr on impact m a s s spectr o m etry(EⅠM S)ofga mbogic a cid(93)sho w ed a
m ole c ularionpe ak atm/z628s ugge sting a m ole c ularfo r m ulaC38H4408･ Inve stigatio n
ofthebr o adba nd de c o upled13c NM Ralld A P Tspe c-r a c onfin Ⅵedtl-らpre s e n c e of 38
c a rbo n s. Comparis on ofthe
lH N MR data(Table36)withthos e reported(33 4)fo r
●
●
ga mbogl C a cidindicated clo s eidentlty･ altho ugh s o m e a mb
igultl e Sin the str u ctur e
r e m ain edtobe clarified. In o rderto elu cidateits stru ctu re, a s erie s of N M Re xperim e nts
in cluding C O S Y, R O E S Y,(342)sele c tiveIN E P T,(337)HMQC and H M B Cw ere
perfo rm ed.
Inthe C O S Yspe ctru m ofgambogic a cid(93), aproton r e s o n anc e at83･4 6(a
-
ll)show eds c alar c o uplings withtw o re s o n a n ces at87･53(H
-10)a nd 2･29･ T helater
r e s o n a n c e sho w edfu rthe r c o uplings to a r e s o n an c e
-
at82･49 s ugge stingthat the
r e s . n a n c e at82.29w as o n e oftw oH-21m ethyle n epr oto n s･ The c arbo nre s onanc e at8
25.09(Table37)sho w ed c orr elatiohs withtw oproto n r e s o n a n c e s at81･27 and2･29,
a ndthe c arbon r e s o n a n c eat848.92sho w ed a c orr elatio n withthepr oton re s on a n c eat8
2.49 intheH MQC spectru m, cle a rly re v e alingthat theproto n r es o n a n c e s at82･29a nd
2.49w e reH -21a nd H-22, r e spectiv ely. T he pr e vio u s a s sign m e nt(334)fo rthe s etw o
pr oto n sthushasto be r e v er s ed･ T he cr o s spe akspr e s e ntin
the COSY spe ctr u m also
allo w edthe proto n r e s o n a n c e s ofB
-26(82･98), H -27(8 6･11), H -31(83･13/3･27), B-
32(85.04), H-3 6(82･ .03), and H137(85･07)to be u n equivo c allya s sign ed･ T hr o ugh
c o rr elativein terpre tation ofthe N M Rspectr al data obt ain ed fro m s el ctive IN E P T,
H MQC a nd H M B Ce xperim e nts it be c a m epo s sible t o a s sign the s e r e s o n a n c e s
Ⅵn ambiguo u sly.
In the s ele ctiv eIN EP Tspe ctr a(Fig. 22)itw a s obse rvedthatirr adiatio n of6
- O H
at812.74 e nha n c edthr e e c arbo n r e s o n a n c e s at8157.50(C -6), 102.75/102.57(C-5)
a nd 100.40/loo.33(C-7). T hr e e c a rbo n r e s o n a n c e s, C-5, C -6
l
a nd C 7
,
sho w edthe
s am e c o rrelation with6- O H inthe H M B Cspe ctrum (Fig･ 23),ther ebyc o nfir mingth is
finding･ Irr adiatio n of H-3 at85･40e nha n c edthe c arbon re s on a n c e s at8102･75/102･57
a nd 81. 4/8 0.99(C-2), c o nfirmingthe as sign ment of C-5. In the H M B Cspe ctru m,
c o rr elatio n of both C-2 a nd C-5 with H-3 w as als oobs e rv ed. Irradiatio n of H-4 at8
6.5 5r e s ulted in the e nha n c e m e nt of four c arbo n r e s o n a n c e s at8161.34, 1 57.5 0,
102.75/10 2.57, a nd 81. 4/80.99, allo wingthe c arbo n r e s o n a n c e at8161.34to be
a ssign edto C- 18. T he as sign m e nts OfC-2,C
-5a nd C-6 w e r ethu sfurther c onfir m ed by
thisirr adiatio n･ The c orrelatio npe aksbetw e e nH
- 4andC-2, and betw e e nH -4 and C-6,
w e r e obs erved in this H M BC spectru m. Irr adiatio n of H
-10at87.53 enha n c ed fo ur
c a rbo n r e s o n a n c e s at8203.26, 17 8.79, 90.98/90.87 and 4 6.70, whichc o uld be as sign ed
to C-12, C-8, C-14a nd C-11, r e spe ctively･ Confim atio n of this a sslgn men t W asba sed
on the obs e r v ation thatthe s e c arbo nre s o n anc e s sho w edthe sa m e c orr elatio nwith H-10
in theH M BCspe ctr u m.
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Tabie 3 61H N M R.datafo rga mbogic acid(93),is oga mbogic a cid(94)a nd
is o m o r ellin ol(95)a
Is o m o rellinol(9S)
5.53(d, 10.0)
6.64(d, 10.0)
7.46(d,7.0)
3.53(m)
1.45(s)
1.45(s)
聖 地
5.40(d, 10.0)
6.5 5(d, 10.0)
7.5 3(a, 6.5)
3.46(m)
1.34/1.31(s)
1.68(孤)
1.78(m)
2.29(d,1 3.0)
1.27(m)
2.49(dd, 3.0, 9.0)
1.27(s)
1.69/I.67(s)
2.9 8(a,7.0)
2.9 8(a,7.0)
6.ll(d,7.0)
1.73/1.72(s)
3.27(m)
3.13(m)
5.04(m)
1.71/1.70(s)
1.62/1.60(s)
H
～
班-3
班- 4
班-10
a -ll
H -19
班 -20
H -20
H -21
日 -21
H -22
H -24
H -25
H -26
班 -26
H -27
H-29
H-30
班 -30
H -3 1
H -31
冗 -32
H -34
H -35
a -3 6 2.03(m)
班 -36 2.03(m)
B -37 5.07(m)
H-3 9 1.66/1.64(s)
H-40 1.56/1.52(s)
6-OH 12.74(s)
班
5.45/5.43(d, 10.0)
6.67(d, 10.0)
7.55/7.54(d,1 0. ･0)
3.50(孤)
1.39/1.38(s)
1.68(m)
1.84(孤)
2.33(dd, 4.5, 13.0)
1.45
2.53(m)
1.29(s)
1.71(s)
2.62(m)
2.63/2.53(m)
6.67/6.54(t, 7.0)
1.29(s)
3.28(m)
3.24(m)
5.ll(m)
1.74/1.72(s)
1.64(s)
2.05(m)
2.05(m)
5.06(m)
1.65(s)
1.36(dd, 5.0, 13.5)
1.35(dd,9.5, 13.5)
2.51(d, 9.5)
1.30(s)
1
.
72(s)
2.64(d, 7.0)
2.64(d, 7.0)
4.78(t, 7.0)
1.0 6(s)
3.65(q, ll.0)
3.65(q, ll.0)
3.35(dd, 6.1, 7.5)
3.30(dd,6.1, 7.5)
5.24(t,7.5)
1.7 8(s)
1.68(s)
1.54/1.52(s)
12.76/12.75(s) 12.72(s)
a Re c ordedin CD C13 ;Che mic alshifts ar e r eported as8 valu e s(ppm)from T M S
at500.1 M Hz;signalm uldplicityandc o uplingc o n sta n ts(Hz)aregiv e ninparenthes e s･
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Table 3713c N M R dat aforga mbogic a cid(93),is oga mbogic a cid(94)a nd
is o m o r ellin ol(95)(500M Hz, CDC13)
Is om orellinol(95)
7 官 珊
126.35, 126.25(d)
115.44
,
115.36(d)
103.ll
,
103.05(s)
.Ts oga mbogic a cid(94)也
81.14
,
80.99(s)
124.62
,
124.32(d)
115.81
,
115.32(d)
102.75, 102.57(s)
157.50(s)
100.40, 1 00.33
178.79(s)
133.26, 133.13
135.48
,
135.25
(s)
(s)
(d)
46.70(a)
2 03.26(s)
83.69, 83.5 4(s)
-
90.98,90.8 7(s)
157.45, 157.2 2(s)
107.63, 107.4 5(s)
161.34(s)
27.56, 26.82(q)
41.87, 41.59(t)
25.09(t)
48.92(d)
83.69, 83.54(s)
28.76(q)
29.81(q)
29.17(t)
13 8.39(a)
1 27.3 6(s)
20.61(q) I
171.79, 171.58(s)
21.51(t)
122. 0(d)
131.27(d)
18.09, 17.96
25.62
,
25.55
(q)
(q)
22.66(t)
123.78(d)
131.62(s)
25.62, 25.55(q)
17.50(q)
壁
C-二
C-:
C- 一
C-:
C-1
C-
∫
C -】
C-!
C-
C-
C-
C-
C-
C＋
C-こ
C-:
C-二
C-:
C-二
C-:
C-二
C-:
C-:
C-二
C-二
C-二
C-二
C-:
C-:
C一:
C-:
C -:
C-:
C-:
C-:
C-:
C-:
C-i
rboI一
2
3
4
5
6
7
8
9
10
ll
12
13
14
-16
17
18
19
20
21
22
23
24
25
26
ー27
28
29
30
31
-32
33
34
35
3 6
37
38
39
40
8 l.29, 81.24(s)
1 24
.75(d)
115.94(d)
102.88, 102.75
157.58(s)
100.43, 100.33
(s)
(s)
178.84(s)
13 .29(s)
135.33(d)
46.91, 46.83(d)
203.06, 202.98(s)
8 3.64, 83.57(s)
90.67
,
90.57(s)
157.33(s)
1 07.86(s)
1 61.4 1, 161.29(s)
27.46, 27.31(q)
41.85
25.27
48.98
8 3.72
28.92
29.97
,
(t)
(t)
(d)
(s)
(q)
29.89(q)
28.95(t)
137.09
,
13 6.86
128.89
,
128.53
ll.32(q)
172. 5, 172.09
21.59(t)
122.12(d)
131.73(s)
(d)
(s)
(s)
18.ll
,
18.04(q)
25.62
,
25.42(q)
22.71(t)
123.81
,
123.73(d)
1 31.88
,
131.78(s)
25･62
,
25.42(q)
17.58(q)
(S.
q)
q)
t)
d)
s)
q)
30
(s)
(s)
(s)
(s)
(d)
d)
(s)
s)
s)
(s)
(s)
s)
157.31
100.66
180.22
133.79
134.31
47.00(
203.18
84.48
90
15
10
16
4
7
8
0
2
6
3
9
28.30
28.26
25.35
49.09
83.40
29.03
(
(
6
8
4
(
(･
(
(
(
(
30.23
,
14(q)
29.71(t)
118.2 8
,
117.92(d)
138.28
,
137.92(s)
12.58
67.97
21 62
121.8
131.9
18.23
25.80
(.
(｢
(1
7,
6,
(I
(I
q)
t)
t)
12 1.75
131.83
q)
q)
(d)
(s)
W he n汁 11(83.4 6)w a sirr adiated, five c arbo n r e s o n a n c e s at8203.26(C-12),
135.48/135.25(C-10), 133.26/133.13, 83.69/8 3.5 4a nd 48.9 2(C-22)w e r e e n･ha n c ed.
16 0
●T he r e s ultno t o nlyc o nfirm edthe as slgn m e ntOfC-12, C-10and C-22, bu t als ope r mitted
the a ssign mentofthe c arbo nre s o n a n c e s at8133.26/13 .13 and 83.69/83.54 a sC-9 and
C-13, re spe ctively･ Ho w e v e r,intheH M BCspe ctrum o nlyC-9,C-12 and C-22sho w ed
co rr elatio n with H-ll;thele ssinte n s e r e s o n a nc e s, C-10a ndC-13, e nha n c edinthe
sele ctiv eIN E P Tspec tr u m w e renotobs e rv ed. h adiation of H-27 at86.11r esultedin
the e nha n c e m ent ofthre e c a rbo n r e s o n a n c e s at817 1.79/171.5 8, 8 3.69/83.54 (C-13)
a nd 20･61allo wingthe c arbo n re s o n a n c e s at820.61and 171.79/171.58tobe a s sigrl ed
to C- 29 a ndC-30, r e spe ctively. Owingtothe overlap of H
-32a nd H-37 r e s o n a n c e s
,
irradiation ofthe s ere s ona n c e sat85.0 6r e sulted in the enha n c em ent of C-35/C-39(8
25.62/25.55), C-36(8 22.66), C-31(8 21.51), C-3 4(8 18.0 3/17.96)and C-4 0(8
17.50). Irr adiatio n of H-31 at8 3.26 and 3.lle nha n c edthe s a m e a nd othe r c arbo n
r e s onances at8161.34(C- 18), 157.45/15 7.22(C- 16), 137.27(C- ”), 122. 0(C -3 2)
and 107.63/107.45(C-17), albeit withslightlydifferentintensitie s. Irradiatio n of H-26
at82.98enha n c e m entfiv e c arbo nre s ona n c e s at8203.26(C-12), 138.39(C-27),
127.36(C-28),9 0.9 8/90.87(C- 14)a nd 83.69/83.54(C-13). The c orr elation ofthe s e
c arbons with H-26 w a s als o obs e r v ed inthe H M BC spe ctr u m. Byirr adiatio nH- 22at
82.49
,
it w a sfo u ndthatfo u r c arbo nre s o n a n c e s at890.98/90.87, 83.69/83.54, 4 6.7 0
a nd 29.81(C-25)w e r e e nha n c ed, allo wingthe a ssign m e ntof C-25
･tobe m ade. Ide ndc al
info rm atio n w as als o obtain ed from the H M B Cspe ctru m, whichsho w ed fo u r c orrelatio n
pe aks ofthe s e c arbdn s with 払22. Irr adiatio n of H
- 21tat82.29enha n c edfiv e c arbon
r e s o n a n c e s at 135.48/135.25, 90.98/90.87(C- 14), 8 3.6 9/83.5 4(C-23), 48.92a nd
46.70. In the HM BCspectru m, ho w ever, o nlytw o c a rbon re s o n a n c e s, C-14a nd C-23,
sho w ed c orrelation with H-2 1. Irr adiatio n of H-36at82.03 e nha n c ed thre e c a rbo n
r eson a n c e s at813 1.62, 123.7 8and8l.14/80.99, allo wingthe s e r e s o n a n c e sto be
a s slgn edto C-3 8, C-37 and C-2, re spe ctiv ely. The c o rr elatio n ofthe se c arbo n s with H-
36w as als o obs er v edintheH M BCspectru m, whe nthe c o nto u rlevelw a sin c re a s ed.
In theH M BCspe ctru m, both C-2 a nd C-20sho wed a correlation withthe m ethyl
r e s o n a n c e at81.34/1.31, indic atingthis m ethylgro up sho uld be H -19･ T he m e thyl
re s o n a n c e at81.73/1.72show edc o rrela tio n with bo th C-27and C-28, reve alingtha this
m ethylgroup w asH3-29. T he re ve rs e c orrelation observedbe tw e en H- 27a nd C-29
c o nfirm ed th is a s slgn m e nt･ T hroughtw o a ndthr e e-bo nd
13cJH c orrelatio n sthe
lo c atio n ofe a chge m-dim ethylgr o up c o uld bedete rmin edu n a mbigu o u sly. Both C
-22
a nd C-23sho w ed c o rr elations withtw o m ethylr e s o n a n c e s at81.27a nd1.69/1.67,
indicatingthe s etw o m ethylgr o ups w er eH3
-24andH3-25, re spe ctiv ely･ T he c or relatio n
pe aks observed betw e e nH3-24a ndC
-25, a nd betw e en C-24aridH3-25pr o vided further
1 6 1
粥 37
2 ”-36
14
10 22
n ” -2 I
14
13 ll
”-22
28
12
2† 14
13
”-2 6
18
1¢
33 32 17
”-3 1
(J3.11〉
†8 1
了
H -31
a 3.2 6)
13 22
3S
l十1
”-32.37
什3
‡l
13 ”-27
1S
12
14
ll
榊
” -10
T?31 8･ 洲
1 2
.
3 0
..
6
1;4 27
10LTT:
12Z)
17
s
7 14
2
ll
22
20
I
1 50
t40
31
200 100 50 0 P P M
Fig. 22 Sele c tiveIN E P Tspe ctr a ofga mbogic a cid(93).
e vide n c eto support these a sslgn m entS. Similarly, C-32 a nd C-33sho w ed c oIT elation s
益ith both H3-34(8 1.7 1/1.70)a nd H3-35(8 1.62/1.6 0)a nd C-37 a nd C-38had
c o rr elatio n s withrboth H3-39(8 1.66/1.64)a nd H3- 40(8 1.56/1.52), pe r mittingthe
a sslgn m e nt Ofthe s e甲 ethyl r esona n ce sto be m ade unequiv o c ally. T he re v e r s e
c orr elatio nbet w e en e a chpair Ofgem -dim ethylgroups w as als o observed.
In aR O ESY experim e nt, th占 c ont our obse rv ed be tw e e nH - 27and H3- 29
c o nfirm edthe Er anS-
･
COnfiguratio nbetw?e n
-
H -27a nd the c arboxylgr o up(Fig･ 24), a s
托pO rtedprevio u sly(334). The st m ctu re ofga nlbogic a cidw a stll uSdete milled(Fig･
22), its N M Rspe ctr al as sign m e nt w a s c o mplet e andthe gr o u ndw o rk laid for the
s加 ctu r edete min atio n ofthetw o n?wis olate s･
Is oga mbogic a cid(94)ha sthe s am e mole cula rforn lula C3 8H4408【byhigh-
r e s olutio nm a ss spe ctrom etry(H R M S)]astha t ofga mbogic a cid(93), and als o sho w ed
verysimilar U V, IR, M S, 1H and13c M R dat a t otho s e of 93, r e ve alingtha t94should
be an is om er of 93. A signific a nt do w nfieldshiftfor H - 27(8 6.67/6.5 4, A8 =
1 6 2
0.56/0.43)a nd upfield shiftsfo rrI-26(82.63/2.53, A8 = -0.35/-0.45)a nd H3-29(8
1.29, A8 = -0.44/-0.43), a s c ompar ed withthe c orre spo ndingsignals ofgam bogic a cid,
str o nglysugge stedthat thedifferen c e w a sin the side- chain be ari ngthe c arboxylgr oup.
T he obs er vation of a signific ant upfield shift ofthe C-29re s onanc e(8l l.32,A8 =
-9.29),du e t o n o n-bo ndingstericintera ction(†effec t)(456)withthe m ethylerlegrO tlPa t
C-26, furtherdeline a teda cis c onfigura tio nbetwe e n” -27a ndthe C-30c arboxylgr oup.
T hepre s e n c e ofa c o ntou rbe t w e e nロー2 6a nd H3-29in theR O E S Yspe ctru m c onfim -ed
the ster e o chemis打yOftheC127/C-28 do ublebo nd as cis.
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Fig. 23H M B Cspe c tr u m ofgambogic a cid (93)･
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The c o mple te
lH and13c N M Rassign m e nts ofisoga mbogic a cid(94) w ere
m adeby COS Y, sele c tiveIN EP T, HMQCa nd H M B Cexperim e nts, a nd ar e sho w nin
Tables36a nd 37, re spe c tively. Si mi larlyto the situ atio nwithga mbogic a cid(93), m ore
than the eighte xpe cted m ethylpr o t o n r e s o n a nc es w er e obs er v ed
in the lH NM R
spectru m of94 owl ngtOthe existe n c e oft w o
L
c onfor m er s, o r ste r e ois om ers･ Fu rther,
m a ny ofthe c arbo n chemic alshifts appe ar ed a stwo clo s e s m allpe a
ksin ste ad of o n e
largepe ak intheir
1 3c spectr aforthe s a m e r e as o n, ands o m epr oto n s sho wedtw o v e ry
distin ctche mic alshifts s u ch a sH -27(8 6.67,6.54), H3-34(81.74, 1･7 2)a ndH3-40(8
1
.54,1･52)･ T helli N M Rspectru m of 94 w早stake n atdifferentte mpe r atu re s(25,35,
45and550C);the spe ctr a were n e arlyide ntic ala ndsho w edtw oalm ostequ alpe aks ets,
s upporti ngthe existe n ce oftw o stere ois o me rsinthe r atio1:1･ As compar edt othe N M R
spectr a93 a nd 94,the
lH and13c N M Rspe ctr a of is o m or ellinol(95)didnot sho w
tw ope aks e ts ortw o clo s epe aksfo r aprot o n o r c arbon slgn al･
comparis o n ofthe
lH N M Rspe ctr al data of is o m o r ellin ol(95)withtho s e of
gambogic a cid(93)a nd is o?a mbogic (94)show ed that tw o char a cteristic proton
re s onan c e s, H -36a nd H-37, pre s e ntin the spe ctra ofga mbogl C a cida nditsis o m er w ere
missi ngin th isis olate･ In ad dito n, onlys e v en m ethylr e s o n a n c e s w e re obs ev edinthe
N M Rspe ctr a of is o m o rellin ol, s ugge stl ngthe abs e n c e oftheis opr e n e unitattachedto C
-
20. The significant upfieldshift of H-27(8 4･78), when c ompared withtho s e of
gambogic a cida nd itsis o m e r, andthe pr e s e n c e of a nA Bpattern at8 3･65･ fu rther
impliedthatapn m aryalc ohol hadr epla c edthe c arboxy gro up atC
-30･ In the13cN M R
spe ctm m o nly33c arbon r e s o n a n c e s w ere obs er v ed, indic atlng the c o mpo u ndto have
five c arbo n sle s stha nga mbogl C acida nd itsis o m er･ Further, the m ethyle n e c arbo n
r e s o n a n c e obse rv ed at867.97s ugge stedthepr e s e n c e of aprim ary OH gr o uplnthe
m ole c ule･ In support ofthis,theIRspe ctr u m sho w edan abs o rptl O nba nd at3466c m
-1
a ndthe abs e n c e ofa n
,
α
,β- u n s atur ated carbo nyl abs 叩tio n
.
at1690cm -1･ EI M Sga v e a
m ole c ulario npeakat m/I546andH R EIM Sestablished a m ole c ularfor mula C33H3808,
s upportlngthepropo s edgene ralstr ucture.
In orderto a ssign C O mPle telythe structure ofis o m or ellinol, a s eries of 2D N M R
e xperim e nts, in cluding COSY, R O ESY, H MQC a nd H M B C, w a sperfo r m ed･ The
H MQCspe ctr u m sho w edthat the m o st upfieldm ethylpr oto n r e s ona n c e(H3129)w a s
c orrelated with the c arbon re s onanc e a t812.58(C-29). T he chemic alshiftof C-29in
is o m o r ellin olisthu s c o mpa r able t othatofis oga mbogicacid(811.32)aJld sugge stedthat
the s etw o c o mpo u nds hadthe s a m e ste re o che mistry l nthe C
- 13 side- chain･ The
obs e r v a tio n ofc oⅢ ･elatio nbetw e en H -27･ and H2-30and betw e e nH2-2 6andH3-29 inthe
R O ES Yspe ctru m pr ovidedstr o nge vide n c eforthe cis c o nfigur ation betw e en H
-27a nd
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Fig. 24 ROE S Yspe ctr u m ofga mbogic a cid(93).
H2-3 0. Ba s edo n c o rr elations sho wnintheH M BC spe ctrum , allthe c arbo n r es ona n c e s
c o uldbe a ssign ed u n a mbigu o u sly. The addition alinfo r m atio npr ovidedthro ugh reve rs e
c o rr elatio n w a s ofpa rtic ularimportanc eforthe a ssign m e n t Oftho s e m ethylpro t o n
re s o n a n c e sin c o nge stedr egl O n S Ofthe spe ctrum ･ For e x a mple, tl-e c orrelatio nbetw e en
H3-24a ndC-25a nd betw e e nC-24 and H3-25pe rmittedthete c ogn ltl O n Ofthe
⊂
s etw o
ge m-dim ethylgr o ups, a ndthe c orrelation s of H3
-24a nd H3-25with bothC-22a nd C-23
als o allo w edthelo c a tio n ofthe s egem -dim ethylgroups tot)edeter mined. In this w ay,
the c a rbo n n etw o rk of is o m o r ellin ol(9 5)c o uld be e st
-
ablished a ndits stru ctu re
c o mpletelyas sign ed.
1 65
Aninter e stingfinding lSthat t w opair s Oftr ams
- cis-is om er s,
･
m o r ellin and
is o m er ellin(335,3 37)a nd m or ellic a cidand is o m o r ellic a cid(336,337)ha v ebe en
is olatedfr o mG. m o r ella. Ho w e v e r, o nlythetr a m sis o m e r, m o r ellin ol, w a sis olated from
the spe cies(338)･ A llthe s ebiosynthetic allyr elatedc o mpo u nds c ontainfわuris opr e ne
u nits. a contr a st, the m ajo rCOmPO n e ntSfo uhdin G･ ha nbu yl, S uch a sga mboglC a cid
(332,334,337)and n e oga mbogic acid(339)ar e structu r ally m o r e c omplic ated,i･e･ they
ha v e on e m o r eis opr e n e unit at C
-20･ T heis olatio n of is oga mboglC a cidfr o mG･
ha nbuTTl m ay S ugge sthat a Gis
-tr a m sis o m er a sei als o a ctiv ein this spe cie s･ T he
●
pre s e n c e of is om orellin ol in G ･ ha ndu Tipr ovidedfu rther e vide n c etod
e m o n str atethe
clo s e n e s s of the se tw o spe cie s, w hich m ay ha v e s o m e slgmific a n c efr o mthe
che m ota x o n omicpol ntOfvie w･
Gambogic acid･(”) exhibited the following physic al and spectro scopic
pr opertie s :[α],20-5100(c - 0･1, CH C13);UV 九m a x(MeO H) (log e)290(4･24),360
(4.18)n m;IRI)m a x(neat)2974, 2934, 2 874, 1738, 1 69 2, 1645, 1634, 15 93, 1456,
1435, 1402, 1383, 1333, 1260, 1177, 1138, 1047, 95 9, 885,808, 758cm
-1;lH N M R
data, seeTable36;13c N M R data s e eTable37;EI M S, m/I(r ela tiv einte n sity, %)[M]
＋
628(20),600(10),5 46(34)545(10 0),517(23),473(12), 389(8),347(8), 245(14),
2 15(28),189(14),12･9(12), 105(15)･
Is ogambogic a cid(94)exhibited the follo wing physic al a nd spe ctr o s c opic
prope rtie s :[α],20- 4080(c = 0.1, C H C13);UV 九m a x(MeO H) (loge)290(4･2 4), 359
(4.18)n m;IRt)m ax(n e at)2969, 2926, 2888, 2859, 173 8, 1690, 1645, 1634, 1592,
14 56
,
1435, 1402, 13 85, 1333, 12 64, 1175, 113 8, 104 9, 959, 884, 855, 810, 758
c m
-1
;
1H N M R data, s e eTable 36;13c N M R data, s e eTable37;EI MS, m/I(r elativ e
inte n sity, %) [M]＋ 628(36), 613(5),600(5), 546(35), 5 17(15), 473(8),379(9),
35 (6),347(6), 271(4), 245(8), 2 15(15), 189(6);H R EI M S, m/I[M]＋ 628･3042
(c alc ulatedforC3 8甘4408, 628.303 6).
Is o m or ellin ol(95)e xhibited
l
thefollo wing physic alandspectro s c opicprope rties
:[α],20-332
o
(c=0.125, CHC13);U V九m ax(MeO B)(loge)232(4.2 1),288(4.20),358
(4.09)n m;IRI)m a x(n e at)3466, 2976, 2928, 2861, 173 8, 1645, 1634, 1593, 1462,
1437, 1400, 1385, 13 33, 130 2, 1250, 1213, 1186, 1165, 1140, 1047, 961, 878, 8 12;
1H N M R, s e eTable36;13c N M Rdata, s e eTable37;RI MS, m/I(r elativ einte n sity, %)
[M]十 546(100),531(25), 519(20), 518(66), 5 04(23),503(66),4 85(16), 435(19),
406(34), 405(53), 389(23), 379(19), 363(3 7), 349(2 9), 3 47(20), 30 7(21), 287
(49), 285(25), 263(1L6), 245(20), 231(51), 213(20), 189(14), 135(17), 105(21)
'
,
H R EIM S
,
m/I[M]＋ 546.2626(calc ulatedfor C33H3807,546.2618).
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2.1. 8 A m紬 r aqu 丑m O m e S
Anthr aqu ln O n e Sis atn cyclicbe nze ne n ngstru ctur eha vingdiketone atC-9andC-
10po sitio n(9,10-a nthr ac e ndione)･ The a nthr aquin o n e s ar ethelarge stgr o up ofn atu ral
qul n One S, n e arlyhalfofwhich havebe e nfo u nd inhigherpla nts anda similar m umberin
fu ngi a W ella sinlichens･
i. X Y R IS IN Z)IC 沌(343)
T he d ried no w e rl ng he ads X. indic a w a s e xtra cted with chlo r ofo rm a nd the
c o mpo n e nts w ere s epar ated byc olu m n chr o m atogr apbyasde s cribed in theExperim e ntal
se ction . T he c o mpo u nds will bedis c u s s ed in the orde rin whichthey w e re eluted fro m
the c olu m n. T he fir st a nd m ajor C OmpO n e nt W a s Sho w nto be 1, 8-dibydr o xy
a nthr aquin o n e(chrys a zin)96, by c o mparis o n of its m.p. a nd spe ctral data withthe
valu e s r epo rted inthelite r atu r e
■
(325) . W e r eport the 500 M Hz IH and13c N MR
spe ctra of96in CDC13･ The
13c- NM Rspectru m of96exhibited o nlyeightlin e s as
w o uld be e xpected ifthe compo n e nt w a s sym m etry.
T he s e c ond c o.
mpo n e nt, is olated in afair a m o u n t, w a sthe 3- m ethoxy 1, 8
-
dihydroxy anthr aquino n e(3- m ethoxy chrys azin)97, which displayedthe expe c ted
m ethoxy gr o upin
lH - n m r spe ctrum ･ We repo rtinthe Experim e ntalthe5 00 M Hz
IH -
n m rspe ctru m of 98in C DC13 C O mPar ed withtho s e r epo rtedpr e vio u slyin C6D6･ 3
-
Methoxychrys azin w a sfirs tis olat ed from X. s e mifus c at a s anew chrys azin
dedv ativ e(325).
T hethird and min or c ompon e nt98gavepo sitiv eBor ntrage rte st, s ugge stl nglt
w a s a nthr aqu ln O n e C O mP und. M a s s spe c tral analysis Ofthe c ompo u nds 9 6198
indic ated a clo s e str u ctural relationship a s allthr e e exhibited-1, 8-dihydr o xy
antbr aquino n e skeleto n (Fig. 25).
Pr elimin ary e x amination ofthe
､
spe ctru m in c omparis on withpublishedpro t o n
N M Rspe ctr al da t a of c ompo undsin this s erie sindic ated tha t98 w a s a
.
chrys azin
deriv ativ e(3 25). The lH - N M Rspectr u m of 98e xhibited tw ohydr o xylpr oto n s
appe ar ed a stw o singlets at 812･03and 12･07ppm ･ T hedo w nfieldchemic alshiftof
fiv e arom atic m ethin epr oto n w er e observed at87･74, 7･65, 7･33, 7･11
, a nd 6･58p pm
indic atedproto n s atH -6, H
- 5, H -7, H -4 and H-2re spe ctively･ T he equi v ale ntc o upling
c onsta ntindic atedthatH -6 c o upledto H -5 and H17(s e etable38)･ Tw o s ets ofdoublets
c e ntered at8 6.58a nd 7.llppm represe nted the m eta ar orpaticproto n s at thepo sitio n2
and 4of dngC･ T his als oindic atedthatthere m aining aro m aticproton atposition3 w a s
s ubstituted with hy血oxylgro up whichc orre spondedto H R EI M S･ The m oisture of
1 6 7
D M S O- d6 aS S OIven t c aus edthedis appe arl ng Of 3
-hydr oxylpr oton slgn al･ T he13c-
N M Rof9Spr ovided 14 lin e s of c arbon sign als, als oindic atedthat98 has no c arbo n
s ubstitue nt. Fr o mtheD E P Tspe ctrum ,it w as shotv nthat98c onsisted of9qu aternary
c arbo n s(8109.07, 11 5.60, 113.12, 135.13, 161･2 4, 164･5 3, 165･76, 181･29 a nd
190.07ppm)a nd 5m e thine carbon s(8107:94, 108･ 4, 1 19･29, 12 4･ 7, and 136･76
ppm). 98 w a spreviouslyfoundto pr odu c efr o mthe symbio sis ofthe ba cte riu m
Xeno rhabduslumin e s cens a ndthein s e ctpathoge n n e m at ode Heterorhabdites sp･ by
fe r m e ntation(344). T hisis thefir str eported of98 o c c urringin highe rpla nt. T he
lH
and13cspectral data of 98r eported e arlie rw er e a mbiguously a signed(344)･ In this
pr e s e ntinve stlgatio n,
13c -1･H a nd 13c-
1H long range C OS Y w e r e u nde rtake nto
dete rmin ethe c o mplete a ss lgn m e nt Of98. Fro m HM BCspe ctru m, the signific a ntlong
●
r a nge
lH -13c c orrelatio n s c onto ur we r eindic ated by ar r o w sinFig･ 26･ T he as sign me nt
ofc arbo n a ndproto n slgnals w er e su m m arized in Table 38. T hus,it w as c on cludedthe
stru ctu re98tobe1, 3, 8-tri hydro xy-9, 10- anthrac enedion e.
1,8- D ihydroxyanthraquinone (chrysazin) 96 obtain ed a s o r ange plate,
孤 .p.188
oC[1it1910C];U V,-IRa nd M S 血e s a m e a stho s e r epo爪edpr eviously(325);1B
N Mk(500 M申 , C DC13):87.23(2 H, dd, I - 1.3, 7.8 Hz, H - 2 a nd 臥7), 7.62(2 H,
dd
,
J = 1.3, 7.8 Hz, H -3 a ndH -6), 7.75(2H, dd, J ≡ 1.3, 7.8 Hz, H -4 a ndH -5)a nd
ll.9(bs, 2 0 H), 13c N M R(12.65 M Hz, CDC13): 81 62.5(C -1, C-8),124.6(C -2, C-
7), 137.23(C-3, C-6), 133.55(C-8a, C-9a), 120.01(C-4, C-5)and 115.81(C-4a, C-
10a)
3- Methoxy-1, 8-dihydr oxya nthr aquin o n e(3- m ethoxychrysazin)97 obtain ed as
o r a nge clu ste r, m p. 180
oC[lit180-183
oC];U V,I Ra nd M Sthe s a m e a stho s e r epo rted
pr e vio u sly(325);1H N M R(500M Hz, CDC13): 83.87(3H , s, - O C H3),6.61(1 H,d,
J = 2
.5 Hz, H -2)7.21(1 H, dd, I = 1.2, 7.3 Bz, 虹7), 7.30(1H, d, J = 2.5 Hz, H -4),
7.5 6(1 H, dd,I - 1.2, 7.3 H z, H -6), 7.73(1H, d d, J = 1.2, 7.3 Hz, H -5), 12.ll(1 H,
bs, トO革)a nd 12･19(1Ⅰもbs, 8- O H)
1
,3,8- Tri hydr oxya nthr aquin o n e(3-hydro xy chrys a zin)98obtain ed a s o r a nge
plate; m .p. 294-295oC;UV 九m a x(MeOH)n m(log e):218.4(4.46), 24 4.8(4.21),
265.6(4.22), 248.5(4.27);IR1) m a x(K Br)c m
-1 3392
,
1671
,
1 611
,
1578, 14 76,
1363
,
1281, 1238, 1163,7 58;1H a nd13c: s e etable38; M S[M]'
■
256(100%), 25
(2), 239(4), 229(3), 228(20), 200(14), 171(7), 15 (2), 154(4), 126(4), 115(60,
114(4),69(6),63(4), 57(4)
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Tab且e3 8 1H and13c N M Ras sign m ents of 98(D M S O-d6 ;500a nd 125.65 M Hz;
T MS)
A to m 13c IH
164.53 12.03 bs(OH)
107.94 6.5 8 d(2.5)
165.76
4a
･8a
108. 4
109.07
119.29
13 6.76
124. 7
161.24
115.60
190.01
9a 135.13
10 181.2 9
10a 133.12
7.ll a(2.5)
7.65 d(8.5, 1.2)
7.74 dd(8.5, I.2)
7.33 dd(8.5, 1.2)
12.07 bs(0 日)
8(p pm)Co uplingc o n sta nts(Jin Hz)inpar e nthe s e s･ Allc arbo n s w er e a ssign edwiththe
aidof1 3c-1H a nd1 3c-1H lo ngrangeCosy
1 6 9
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BIO L O G IC A L A C 甘IVⅠT‡E S O F S OI覗E
瓦S O L A T E D C O M P O U N D S
Abo ut30ye ar s ago m ode r n che mic ala nd biologicalm ethods w e r efirst u s edto
in v estlgatetraditionalm edicine m aterialsin T haila nd. W ith thegrowth in o u r七n o wledge
abo ut chemistry, bio chemistry, physiology, andpba m a c e utic s a ndpr ogre s s m adein
s cie ntificin strum entatio n, the r eha v ebe e n a ni c r e asi ng n u mbe r ofs cie ntific r epo rts
cba r a cte n zl ngthebiologic al a ctivitie s ofthe che mic al c o n stitu e nts of T haim edicin al
m aterials. T hepres entbiologic ale v alua tio n oftheis ola te sfro m Thai m edicinalplants
pr o vide sinfo r m ation on r e c e nt adv a n c e s andperspectiv esforfu t ur ere s e archintothai
m edicinal m aterials. Thisinform atio n m aybe ofvaluefor thedev elopm entofn e wdrugs
a nd m aystim ulatefurtherinve stigations.
So m eplantis olate sw er e s ubjectedto thefollowlngbiologic alinve stlgadons･
B IOLO G‡CA L ACTI V IT Y
1 . CY TOTOX IC ACTI V IT Y:
Ev alu atio n of 紬e Cytoto xic Pote ntial of Com po u nds ls olated fr o m
Clito ria m a cTOPhylla (28 5)
£ 地 &
Co mpo u ndtested
鞄 蛙由旦凸
K B- Vl
空i3B& K B - V L B ＋V L B
0.0 31 30 19 6.1
0.0 11 0.9 6.9 3.8
6- Deoxyclitoriacetal(&1)
Roten one 82
Ev aluation of the Cytoto xic Pote ntial of Co mpo u Tlds ls olated fr o m
G ムrcinia hanburyi (3 29)
Cytoto xic Actiyity
E D50(ug/ml)
KB-3 K B-ⅤⅠ
Ga mbogic a cid(93) 0.7 2.3
Is ogambogic acid(94) 0.9 3.0
Iso m or ellir101(95) 2 3 3.1
1 7 1
Ev aⅠu atio n ofthe Cytoto xic Pote ntial of Co mpo u nds Ⅰs o蜘 ed fr o mCycle a
barbaEa. (1 14)
CyLOtO Xic Activly
E D5 0(LLg/ml)
P-388 K B-3 K B-ⅤⅠ
Extr act 1.5 3.6 12
Te廿a ndrin e(24) 0.40 2.1 3.7
Lim acin e(2 5) 0.25 9.8 ll
Thalrugosine(26) 0.36 3.4 ll
Ho m o aro m aline(27) 0 3 1 3.6 15
Cycleapellin e(2S) 0,57 2.2 4.4
Cytoto7(ic Evalu ation of ‡s o]ated ConlpO unds 1,2,8,9,8 0,84 (1,31,273,2 9 1)
Co mpo u ndtested Ce11 1in etested(E D50, ug/ml)
Frullanolide(I)
P-388 R B
■1.1
0.4
7α -Hydroxyfru1la nolide(2) 0.35
Parthe nolide(S) 0.45
BisparLhen olidin e(9)
Wrighdadione($0)
0.6
M icr o min utin(84) 3.7
之. A N TI M A L A R IA lノ ACTI V I T Y
Ev a一u atio n of the Antim ala rial Activity of the Al kaloid Extr a ct a nd
Co mpo u 71ds is o)ated fro TI Cycle aba rbata (11 4)
Co mp u nd AnLim alariala ctivity, ED5 0(ng/ml)
SLrain D-6 Strain W -2
Alk aloid Extra cl 163 224
Tetr andrin e[2 5】 179 160
Lim a cin e[26] 52.7 164
T hahユgO Sine[27] 6 5.1 78.0
Ho m o aro mline[28】 232 4 51
Cycleapeltine[29] 29.0 40.6
Quinin e 7.6 3 0.8
172
3. A NT ‡M ⅠCROB ⅠA L ACTI V I T Y
.
.
Minim a H mhibito ry Co n c e ntr ation (M IC ト鳩/mり of c o mpo u nds(96, 97 a nd
98)孟s o!ated fr o mXyrisil草4icq_畢ー豊9_蔓吐 ヱ畢中里聖旦 唾 ⊥
M ic r o o r a n芸s m 96 9 7 9 8 M ic o n a z ole
BaciZZu s subtL
'
lis A T T C C 6633
Staphylo co c cu s a ure usF D A 209P
EscheTichia colt NI甘J
Pse udbmona s a er uglnO SaN C rC 1490
Candida albic arLTA T C C48130
Saccjzaro myces cere visL
'
a eA T C C18824
Aspe rgillus nigerF828
R hizopu schinensisIFO4747
Trichophyton mentagr ophyEesTIM M 1189
T
.
r ubr u mTI M M 2659
>100
>100
>100
>100
>100
3.13
>10
>100
>100
1
.56
>100
>100
>10
>100
>10 0
>10 0
>10 0
>100
>100
>100
12.5
6.25
>100
>100
>100
3.13
>10
>100
0.78
0.78
I
.56
i.56
50
50
<0.2
<0.2
1.56
25
0.78
<0.2
Antimic r obial Activitie s of ls ona v o n oids ‡s olated fr o m D atbe rgla
●
c a nde natc n sis (261)
M icr oorganis m
Co mpo u nd
m u CrO- chusse- 5-hydro xy- fTonTIO - v esLiLOl te打a
- nystaLin
n ulatol qulnOne
r78l
tx)wdichio e
r79l
n O n etln cyclin e
Staphytoc o ccLLS a u reuS
A T C C 259 3
Ba cilZu s subtilis
A T C C 6633
Es cherichia c oZi
A T C C 259 2
Cd 乃(地 albicarzs
A T C IO259
Pe nz
'
ciLEiu m expa ns u m
A T C C 7861
AspergitLus rllger
A T C C 6275
>1 00a 6 >100 >100 >1 00 0.6
1.5
>100 3 100 >100 50 2.5
50 6 5q 100 50 1.2
>100 50 >10
1
o >100 >1 00
>100 >100 >100 50 >1 00 6.0
>100 100 >100 100 >100 6.0
Trichophyto n m entagro-
phytesA T C 9533 25 25 100 >100 2 5 3.0
aM inim u minhibito ryc on c entration(pg/ml)･
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4. A NTI-‡N F L A M M A TOR Y ACT‡V IT Y:
Bio且og量e a且 a ctivity of Entada mide
･ A (且7) and ･ B (18) (7 5,7 6)
Entadamide- A (17)and -B(1 8)sho w ed m arked inhibitory effe cts o nthe 5
-
1ipoxygena se a ctivltyOfR B し1c ells･ T heinhibition % v alu e s w ere25･1a nd53･5 %at
10-4 and 10-3g/mlof 18and 21･5 and 14･5 %at10
-4 and 10-3g/mlof 且7, re spe c tively･
The s ere sultsindic ated that18w a sm ore effe ctiv ethan 17 a sa ninhibito r o n the5
-
1ipo xyge n a se a c tivity. Thepre s e ntfindings s ugge st thatEntada mide
- A(1 7)o トB(且8)
can be u s edtotre at theinna mm ato rydise ase s s u cha s abr o nchiala sthm a･
1 0 0
′
‾
ヽ
dP
一
己
○
･ lイ
↓J
･
J)
r 1 5 0
･rt
.∫:
f:
H
○
□
/
ノ十 ｡
10
-5 1 0
-4
1 0
- 3
Co n c e ntr at io n (g/m1)
I三1l
-
e cl･u -‖三=tiuli11--i(le- Ai=-しI EntadLu-Tide- B 川-5-1ipo xygel-とISe ;lCtivitie/ ･q･
- ◎ - ㊨ - ニ E‖ta し]L 川1ide- A, - 口 - ロ ー : Entadil111i〔Ie-13.
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5. SP ASM OL ¥ T ⅠC AC‡T ‡V IT Y:
Spa sm o且y色ic Activity of An cistr ote ctor量m e (37) Is olated fro m
An cistr o cladu s te cto riu s.
The vario u sphar m a c ologic aleffe ctsin mic e, rat, gulne a-Plg a nd r abbit w er e
studied both in no m aland ane sthedzed a nim als a nd als oinis olated o rganpr epar ations.
Ancistr o te ctorin elxlO-5t o5xlO-5 m ola r r edu c ed n ot onlyspo nta n e o u s c o ntr a ctio nbut
als o the c o ntr a ctionindu c ed by a c e tylcholine, hista min e, serotonin, bariu m, pota ssiu m
a ndc alciu m chloride, als obyele ctric alstim ulatio n,in r abbit
'
sJeJu n um a ndgui ne a-Plg
'
s
ileu m. Redu ction of bo ththe wholeis olated mic e sto m a cha nd rat- sto m a chstnpindu c ed
by a c etylcholin e, c arba chol, s e r ot nin, bariu m and c alciu m chlori de. In tr a v eno u s
administr atio nto c o n s cio u s mic e(50mgn<g)s uppre ss edthepr opulsiv e m ove m e ntofthe
st o m a ch a nds m allinte stine andsho w eda nt ago nism to spas m ogenic a c tlVltyOfc arbachol
● ▼
in mice and als oin a ne sthetizedrabbits(ト1.5 mgn(g). Thereduction ofrata ndguinea-
plg uterin e c o ntr a ctio nin both spo nta n eous a nd con tra ctio nindu c ed byoxyto cin we re
als o obs er v ed. In r at v asdefere n s
,
ancistr ote ctorin e r edu c ed
,
in do se-r elated m ann er,
bothpha sic a ndtonic c ontra ctio nindu c ed by vario u s ago nists and als oby ele c由 c al
stim ulatio n. An cistr ote ctorin e c o uldr ela xtheis olated rat tho r a ci a o rtic stripindu c ed
c o ntra ctionby c u m ulativ edo s e of 1-phe nyleph rin e a nd als o sho w ed do s e
-depe nde nt
inhibitio n ofthe c o ntr a ctio n ofr abbita or【ic s 也pe v oked byc alciu m cblod deinthebigb
pota s siu m chlori de s olutio n. An cistr ote ctorin e sho w ed le s sinhibitio nthe hista min e
induc ed c ontr a c tio n ofguln e a-pュgtra che a. T he re sults ofthe present study cle arly
indic atedthatAn cistr ote ctorine has a spa sm olytic effe ct o n a wide v arie ty ofsm o oth
m us clepreparadons丘o m vadous specie s･ T he s e n o n-spe ci丘c spasm olytic activitie sm ay
s ugge stapapa v erin e- orc alciu m a ntago nist
-like a ctio n of An cistr ote ctorin e･(352)
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PAR T I V
E X P E R Ⅰ】ⅦE N T A L
S OU RCE OF P L A N T M A T E R 昔A L:
Thepla nt m aterials w e re c ollectedfrom v ariouslo c alite sinT h aila nd a ndperiod
oftim e s asthefollowing:
Pla nt Pa rt Pr o vin c e Du r atio n
GTla nge amadeJ叩 a ta7W
E岬 a tOriLu n adefu?Phor比〝l
Pa r mnicheliabaillo7 u
'
i
M. Tq afu
'
a7W
Plu che aindic a
Entaddpha s e olide s
Pipe r s a r m e ntos u m
Cycle abarbala
Pw aba enas aglttata
Ancis tr o cladLLS te CtO n
'
us
Kopsiaja sminljlora
M urraya sia mensis
Sophor a e xlgu a
I
BIw n e abals a m lfe r a
Dalbe rgla C ar恕おfWteflTis
Wrightiato m e nto s a
Clito ria m a n)phylla
M ic r o m elu m minut u m
Alyxia reinw a rtli
Xyrisindic a
Ga r ciniaha nbu771
W . P. Supha nBu ri
W . P. C hiangMai
S. B . ChiangM ai
S. B . C hia ngMai
W . P. Nakho nFathom
S C hia ngM ai
Fr Kancha n aburi
R Sukho thai
L C hiangMa主
L Nakhon Ratcha sim a
L Chia ngMa主
R Sukbothai
R Nakhon Ratcbasim a
i chiangM ai
W C hia ngMa主
S.B . NakhonFatho m
R Rayo ng
L Saraburi
S.ち . Nakhon Pathom
FI Pr achin Buri
La Chanthaburi
October,198 6
May, 1987
July,1985
August, 1985
May, 1981
Ju ne
,
1983
Febru a ry, 1986
Mar ch, 198 9
Jun e
,
1983
Oc tober
,
1982
De c em ber, 1985
October, 1988
June, 1989
July, 1980
April,1984
September, 1990
May, 1991
May, 1980
September, 1990
Nove mber
,
1991
Ma rch, 1990
W .P. = whole pla nt, S.B . ≡ ste mbark, S = s e ed, Fr = fruit, T = lubcr, L = leaf, R = ro ot, W = w o od,
Fl= ロo w er
,
La =latex
Authe ntic ation wa s a chieved by c o mparis on with the herbariam spe cinlenS at
Bo ta nySe c tion, Te chnic al Div sio n, Depart m ent of Agric ulture, M inistry of Agric ultu re
a nd Co ope r ative, T haila nd･ ･T he vo u cher specim e n ofplant m a te rials have be e n
1 7 6
depo sited a tthe Fa culty of Phar ma c eutic al Scienc e s, C hulalongkor n University,
Ba ngkok, Thailand.
ⅠNST RUM E N T A TION : Melting polntSW e redetermin ed o n aKofle rhotplate or a
Ya n a c om elting pol nt apparatu s a nd a re uncorre cted･ Optic alr o ta tions w ere m甲Sur ed
with aPe rkin - Elm er241polarim eter･ U Vspectra w e r e obtain ed on aBe ckm a nDU -7
spe cb
･
o m eter or aH itachi U-3400spectr om eter, a ndtheIRspe ctr a w e re m e a s ured o na
N ic olet M X-1 F T-I R(K Br)interfer om ete r o r aHit a chi 260-1 IRspe ctrom eter. 1H -
N M R, bom on ucle a rC O S Y, 13c- N M R, D EPT, a nd = E T C O Rspe ctr aw ere re c o rded in
CDC13 With TM Sasinter nalstandard, em ployi nga Varia nX し3()0 instr um ento r aJE O L
alphaF Tn m rspe c u
.
om e ter(5 00 M Hz). The M Sw ere obtain ed witha Varia nM A T 112 S
in str u m e ntor aH ita chi M-60m a s spe ctro meter(using adir e ctinle t system)ope ratingat
70eV.
B ‡OASSA Y:
ASSA YS OF A N
r
m M A L A R I A L ACTⅠV IT Y:- Culture s of P.falcipa r um
(chloroquine-s ensitive strain D- 6 derived from C D C Sierra Le one, and chloroquine-
re sistant strain W -2 de rived fro m CDC Indo china III) w ere m aintained in hum a n
erythro cyte sin vitro a c c o rdingto e stablished m ethods(3 45). Par a site sw erein o c ula ted
into type A ＋ hum an erythro cyte s at ahe m ato c ritof 6 % in RP M ト1640c ultu re m ediu m
(G IBCO Labo r a t
t
o ries, Grand Island, N Y)supplem ented with 32 m M NaHCO3
(G IB C O), 25 m M H E P E S(N -2- hydroxyethylpiperazin e- N
'
-2- ethane s ulfo nic a cid,
Sigm a C he mic alCol , St･ Lo uis, M O), a nd lO % he a トinactivatedhu m an pla s m atype A＋.
Para site mia w a sm aintain ed below 4 %under ah atm o sphere of 5 %02, 5 % C O2, a nd
90 % N2in25- c m2c tlttlrefla sks at37
o
.
The antim alarial a c tlV lty Of te s t c o mpounds w a s a s s e s s ed with an in vitro
radioisotope-in c o rporation method(346,347)･ In brief, a s u spensio n(200Lil)of
P
.falclparum - infe ctedred blo od c ells(0.5-1.0 %)para sitemia, 1.0 %c ell hem atocrit)
w a s addedto w ells ofa sta ndard 96- w elltiss u e cultureplate c o ntalnlng25ト1 of drugto
bete sted･ Ea chte stc o mpound w a s a s s ayed induplic ate o v e r a c o n c entr atio nra
.
nge of
10,00 -14 ng/ml･ I In additio n, the kn o w n antim alarial drしIgS qtlinin e, chlor oquine,
m efloqu l n e, a nd art emisinin w e r ete sted in e a ch e xperim e nt o v e r a r a nge of 250-0.3
ng/ml. M ic r otite rpla te sw e r einc ubated for24 hat37
oin a s e aled cha mberunder an
atm o sphere of 5 % C O2, 5 % 02, and90 % N2･ A fterthisinc ubatio nperiod, 0.5LICiof
[3H(G)]hypo x a nthin e(Ne wEngla nd Nu cle a rRe se a r ch Pr odu cts, Bo sto n, M A) w a s
addedto e a ch w ell(25Lilof 20トLCi/ml), andthe microtite rplate w a s r eturn edtothe
s e aled cha mbe r at37ofor an additonal 18 h incubatio n. The as s ay w a stermin a ted by
harve s tl ngthe c orltentS Ofe a ch micro titerplate o n t o agla ssfibe rfilter using aS katron
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m odel11021semi-auto m atic c ell harve ste r. Filt ers w eredried, andthe radioactlVltyfro m
individual w e一ls w as excis edfrom thefilter a ndpla c ed in4- ml vials withtolu e n e-based
scintillatio n c o cktail. Radioa ctivity w asdetermined with a Be ckm a nLS5 801 liquid
scintillatio n c o u n te r. Conce ntr atio n s o‖) othte stc ompou nds a ndpo sitive c o ntr olsthat
inhibitedpara site
- spe cific in c o rporatio n of[3H]hypo x anthin eby50% (IC50)w e re
determin ed by non -lin e a r r egr s sion a n alysIS･ Ze r o
-drug c o n trols defin ed lOO%
in c o叩 Or atio n.
CE L L U NES FOR CY TOTOX ICITY ASSA YS:- Hum a nbre a st c a n c e r(U ISO-
B C A-1), c olo n ca n c e r(U ISO- C O し1),lung c a n c e r(U IS O-LU C- 1), a nd m ela n o m a
(UISO - M E L 2)c elllin e swere established from prim aryhu m a ntu m o rsintheSpe cializ ed
CancerCente r, Univer slty O‖11inois College of Medicine a tChic ago･ Ea ch ofthe s e c ell
line sha sbe e n show n t ogro w after as Inje ctio n of 1-4 x1()
6c ult ured c ellsin m ale or
fe m ale(bre a st c an cer only)athymic mic e, a nd diagn o sis ofthe origin alpatientspe cim e n
w a s c onsistent withanalysュs Ofthe cultu redc ellsbyele ctr o nmicro s c op ya nd a n alysis Of
nude m o u s etum orsbylightmic ro s c opy･ Ea chcelltypehas als obe e nfo undto c o ntain
hu m a nis ozym e swhe n analyzed usi ngthe Corn1ngAuthe ntic Kitele c tr ophor e si syste m･
I
Fibr o s arcムhla(H T-1080) cells w e r epu rcha s ed fr o m the A m eric a nType Cult ure
Colle ctio n(Ro ckville, M D), as w er eP-388c ells. K B-3 and a m ultidr ug-re sita ntc ell
line, KB- Vl, which w a s e stablished bytre atlngK B-3c ells with a chronic sublethaldo se
ofvinbla stin e, were s upplied byDr. I.B. Ronins on(Depart m entof Genetic s, Univer sity
of illin osConege of Medicine atChic ag(), C hic ago,IL), and ん431(hu m a n squ a m o u s
c ellc ar cin o m a), L NCaP(hunlan PrO St atic c ance r), and Z R-75-1(hu m a nbre a s t c anc er)
cell line sw e r e sup pliedthroughthe c ou rt e sy of Dr･ R･ M ･ Tai一, Glaxo Gro up Re s e ar ch,
Gre e nford, U K. U ISO- BCA -1, a nd U ISO-C OL-2 w e r e cultu redin Eagle
.
s minim al
e
-
s s ential m ediu m with Eagle
t
s s alts(M E M E) (G IBC O Laboratorie s,Grand Island, N Y)
s
.
upplem ented with 15Qo fecal bovine se ru m (F B S) (Bioflqids, Rockville,･ M D), 100
units/mlpenicilin G, 10 0トLg/ml s tr ept omycin s ulfa te, 0.25トLg/ml a mphote ricin B
(Fu ngizone)(PSF) (GIB C O), and l %no n e ss e n tiala min o a cids(N ÅA) (sigm a);H T-
1 080a ndU ISO- L U C-1 w e re m ailtained in‾M E M E(GIB C O)supplem e nted with lO%
F B S
,
P SF
,
a nd l% N A A; K B-3 and A-43 1w e re c ult red in Dulbe c c o
'
s m odified
minim u m e ss e ntialm ediu m(D - M E M)(GIB CO)supple n le nted with lO% F B Sa nd P SF;
K B - V Iw as c ultured iu D I M E M(G rB C O)supplem ented with lO %F BS, PSF a nd 1
トg/mlvinbla stine(Sigm a);UISO- M E し2w aL6gro w nin minim ale s se ntial m ediu m with
Hanks
'
salts(M E M H) (G IB CO)s upplem ented with lO % F B,
S and P S T. Z R-75- 1 a nd
L NCaP w ere gr ow nin R P M I 1 64()m edia(phe n olred-fre e)supplem ented with lo啄
F BS(horm one-fr e e)a nd PSF. T he nlediu m fo rZ R-7 5-1c ells w a sfurther s upple m ented
with 0.1 nM e stradiol, andthe m ediu m forL N CaPc ells w a s als o s upple m e nted with0.1
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nM te sto ste r one･ P-388c ells were c ultured inFisher m editlm C O ntainlngl O % F BSland
P SF･ Allc elllin e sw er e culturedat37oinlO% humi dity witha5
0/a C O2atm ospherein
air, exc ept the m ela n om a c elllin e, which w a skept at37
oin clo sedtiss u e c ult r emasks.
E V A L U A 耶ON OF CY TOTOX 甘C POT E N 耶 A L:- Cellw e r e typic ally grow n to
60% -70 %c o nflu e n c e;the m edium w a s then cha nged a ndthe c ells w ere usedforte st
pr o c edu r e s o n edaylater･ In e a ch c a s e, 9 6- w elltis s u e culture plate s we r e u s ed. Te st
s a mple s w er initially dis s olv edin D M SO a ndthe diluted 10-foldwith H20. Serial
dilutio n s w e r epe rfo r m ed u si nglO %aqu e o u sD M S Oa sthe s olve nt, a nd lOトLI w e r e
addedto the w ells･ In ge n eral, fiv e c o n c e ntr atio n sw e re r e std(in triplic ate), a nd
preliminarystudies were c ondu ctedtodete rmin e te stc o n c en打ationsthatw e re abo v e a nd
belo wthe E D500fthe s ample s･ Controlgro ups w ere als o added in which 10Lilof lO %
D M S Ow ere addedt ow ells. A ftertheplate swereprepar ed, c ells were re m o v ed fro m the
tiss u e c ult refla sksbytre atm ent withtrypsln, e n u m erated, and dilu ted with fre sh m edia.
Vario u squ a ntitie s ofc ells(in190トIlofm edia)werethe n addedto the96- w ellplate s, and
in cubations w ere perfor medfor v ario u speriods of tim e, a sfollows[c elln um be r;
inc ubatio ntim e(d)]:UISO- B C A-1(lox104;3), UIS O- COLl(6.5 x104;3), U IS O-
LUC-1(5 x 104;3),UIS O- M E し2(lox 104;3), H T-1080(5冗 104;3), K B-3(5xlO4
;3), K B- V I(6x 104;3), A A 3 1(6x 1(沖;3), LNCaP(6.5 x 104;3), a nd Z R-75-1(7 x
104;3). All in c ubatio n s w e r epe rfo rm ed at37
Oin a C O2incuba to r withthe plate s
c apped inthe n o r m al fshio n, exc eptfo rU IS O
- M E L- 2,for whichtheplate s w er e s e aled
with Pa r a丘1m .
A ftertheinc ubation period, c ells w erefixed t o the pla stic substratu m bythe
addition of50トtlofc old50 %aque o u strichloro a c etic a cid. T heplate swereincubated at
4ofor1 h, w a shed withtapH20(4x), and air-dried. The trichloro a c e tic-a cid-fixedc ells
were stained bythe additon of0.4 %s ulforhoda min eB(w/v)diss olv ed inl% HOAc(30
min). Fre e sulforhodamin eB solution wa s then rem ovedby w ashing with l% aqu e ous
H O Ac(4 x). Theplate s w erethen air-dried, andthebound dye w a s s olubilized bythe
addito n of 10 m M unbuffer ed Trisba se, pH 10(200pl). T heplate sw er epla c ed o n a
shake rfor5 min, a nd the abs o rptlOn Wa sdetermined a t515 n m u slng an E LISA plate
re ade r. In e a chc a s e, a zero -dayc ontrol w a sperform ed t)yadding an equ lV ale ntn u mber
ofc ellsto s everal w eus ofthe 96- w ellplates andincuba ting at37
ofor aperiod of 10
min. The c ells w ere then fixed withtrichloro a c etic a cida ndpro c e s sed a sde s c ribed
abo v e.
In apr o c edure similarto thatde s c ribedabovefわrcells capable ofatta chingtothe
s u rfa c e of the c ultu r edishe s, P-388c ells w e re e n u e rateda nddilutedto a c onc entration of
10x104c ells/ml,190Lil w e r e addedtothe w ells con tainingthete stsubstanc e s, a ndthe
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in cubatio n w a sperform ed a t37
oin a C O2inc ubato rfo r2 days･ Afte rtheinc ubatio n
pe riod, the pla te sw ere c entrifuged(1 0 min, 2OOOrpm)andthe supe r n at ntfr a ctio ns
w ere c arefully rem oved. The c ells w ere tre ated with lO ド1 of 20 % aqu e ous
trichlo r o a c etic a cid(4
o)and incubate at4
ofor1 h. The c ells w e rerins ed with H20(4A),
d ried, andtre ated withsulforhodamine■B a sde s cri b占dabove.
Fin ally, the abs orptio nValue s obtained with e a ch ofthetre atm e ntpr o c edu re s
we r e ave r aged, andthe aver age valu e obt ain ed withthe ze r odayc o ntrol w a s s ubtra cted.
T he s evalu e sw er ethe n expre s s eda s aperc e ntage, r elativetothe s olve nトtre atedc o nb
･
ol
inc ubations, a nd E D50Value s w e r9C alculated
'
u sl ng 甲on-line a rregre s sio n a n alysts
(pe rc e ntsu r vivalve rsus c o n c entration)･ The s e experim e nt alc o nditions w e re e stablished
inpr elimin ary studie swher einitw a s sho w n(a)the r eis atle a sta7-fold inc r e a s ein c ell
n u mberrelativetothe a m o unt
.
ofc ells addedtotheplate s attim e zero,(b)the r e s ulting
abs orption v alues w erein a r a nge
'
to assu re re adinga c c ura cy(i.e リ <1.4 A515u nits), a nd
(c)the cellnul¶be r attain ed du ringthein c ubationperiod didnot re ach aplate au regio n o n
thegr o wth c u r v e.
AS SA Y OF A N T II N F L A M M A TOR Y ACT I V I T Y:- T he a ss ays w erre c aried
o utba s ed on the m ethods of Jakschika nd Le e(349)and Steinhoffe t al.(350). R B L-1
c ells w ere grow nin Eagle
t
s mininlum e s s ential m ediu m s upple m ented with lO % fetal
bovin e s er u m a nd ntibiotic- a ntimyc otic mixt ure. Theha Ⅳe stedc ells w ere w a shed o n c e
with pho sphate- buffe r ed s aline, s u spe nded in 50 m M Tris- HCl buffe r, pH 7.4,
c ontaini ng1 m M E D T A, ands o nic ated 4s e efou rtim e s at5s e cinter vals･ The re sulting
ho m ogenate w a s c entrifugedat105,0()0gfo r1 hrtoyields upernata n tfra ction(cyto s ol)
fo r a ss aylng ar a Chidonate5-1ipoxyge n a se.
T he a s s ay mixture s c o ntained(ト14c)ara chido nic a cid(0.1トLCi, 16.8 n mol),1
m M CaC12 a nd cyto s olicfr a ctionin O･5 ml of 50 m M T ri貞一 H Cl buffer, pH 7.4 witho r
witho ut te st c o mpo u nds(EtOH c o n c entr ation :2 %). The mixtur e sw erein cubated at
37oC fo rlO
'
min with shaking andthe ntermin a ted bythe addito n of 1.9 ml of
C H C13/MeO H(1:2, v/v)･ The s ubstrate and metabolite s w ere extracted bythe m ethod of
Bligha nd Dye r()to avoid la ctonefor matio n･ Lipidextrac tw a sthe n chr o m atographed
o n silic agel60F254 alumin u mplate s alo ng withsta nda rds u si ng Petrole um ethe r-Et20-
HOAc(45:55:1,･v/v)as a s olve nt. Labelledpr oducts a nd s ubstr ate w erelo c aliz ed by
a nA loka radio- chrom a to scan ner(T L C-101). Radio a ctivepe aks w er e s craped offa nd
丘n allyc o unted in aBe ckm an L S 5800 liquids cintillation c ou nter.
AS SAY OF A N T I M ICROB I A L ACT IVI T Y:- M IC or the is olate s w e r e
dete r mined by mic robro th dilu tion m ethod with 9,6- w ell flatbottom microplate(Nunc)
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(351)･ To prepar ethein o c ul m, te sted organis ms w ere prepared by s u spe ndingin
buffer ed s alin e with 0･1% Tw e e n8 0･ Spo re s of AspergillLiS a nd R hizopu s w e r e
c olle cted fr o m a cultu regr ow nat35
oC fo r awe ekonPotatoDextrose ?gar(Difc o)sla n t.
Fo rTrichophyto n, c o nidiafornled after c ultiv ation at27
oCfo r2 w e ek on M alt agar
(Difc o)slant. Ye a sts w e r egr ow n at3 5
oC fo r2 daysin Sabo ura ud Dextrose bro th
(B B L), otherbacteria w ere cultivat ed in Mu eller Hin t on broth(Difc o)a t35oCfor20
hou rs. Te st c ompo unds w e reinidallydis solvedin dim ethylsulfoxide(D M S O)a nd
pr epar eds erial 2-fold dilution･ Unle s s o therwise stated, e a ch wellc ontained approprl a(e
te s t substanc e, M uelle rHinton bro th(fo rba cteria)o rSabou raud Dextro s ebro th(for
fu ngi)and appr oxim ately2000cfuin a total volu me of 200い.I. M I Cs w eredetermined
bythe observingtheturbidityofe a ch w ellwith ETAr e ader(Bio- Rad)at630n m . Afte.r
shakingtheplate sfo r afew s e c o nds on a microplate shaker,the abs o rba n ce ofthe w ells
w ere m e a s ured a nd after appropriatein c uba tio nperiods(20ho ursfo rba cte ria at35oC,7
daysfo rfungiat25oC)a se c ond absbrbanc e m e as ure m e ntw as c a rried o ut.
TrL
'
chophyto n a ndSa c charo myc es w er egrow n a sde scribedabo v e. Tw e nty mlof
Sabo u r a ud Dextro s e agar w a spo u r ed intopetri dishe s(dia m e ter9 c m). A fte rthe
m ediu m had s olidified, 100 ドl ofspore s or myc erialfragm e nts s u spe n sion (107
-8
CFU/ml)w e re spr e ad onthe agarsu rfac e and sterile8- m m disks(Toyo)containing30Lil
ofte stc o mpo u nds s olution(1000,100,10, 1ト1/ml)wer e added. Pla te s w ereinc ubated
at25oCfo r5 days.
AS SA YOF SP ASMOLY TIC ACT IVIT Y:･ I.R. Va n efirstly used the ratfu ndu s
stripforte stinga ntise r o t onic a ctlVltyin1 959. W ehave m errilyu s edthis orga n stripfo r
te sting atrOPlne-like a ctio n andpapaverine-like a ction. T hisstriphada char acteristicin a
polntthata n agonistc o uldbe affe ctedthroughthe wider a nge ofdo ses a s c o mpar edto
other o rganpreparations.
For m aking organ preparation, a r atis killed by a blo w o nthe he ad a nd the
abdo m e nis opened. Thefu ndalpartofthe s o m a ch a n e a silybeidentified be c a u seitis
gr ey, wher e a sthepylo ricpartispink･ Itis c ut a w ay, opened o utlongitudin ally
,
, pla c ed
in adish c o ntal n l ng Kr eb
'
s s olutio n and m adeinto a strlp abo ut4 o r5c mlongby
s uitabletra n s v ers e c ut. A thre adis attachedate ache nda nd theprep打 atio nis m o u nted in
Kr eb
･
s s olution at37｡, a e r ated with a mixture of oxyge n(95%)a nd c arbo ndioxid占
(5%). T he orga nbath sho uldbe r elativelylo ng(8-10c m)bしItC a nbe n arr o w, s oits
volum e c an stiu bequite s m all(5-10 ml). One end ofthe stripis atta chedtofixedpinin
thebath andthe othe r endto a tra n sduc er. Theprepa ration sho uld beleftfo r3 0 min. to
str etch a nda w eightof O.5ga s re stingtensio n sho uld beglV en ･
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The spa s molytic activ ity Ofate stm aterialis examinedin vario u sis olated orgaJIS,
fTorinstanc e : s m allinte stine andu te rus.
T his assay lS aSPe Cific and n o n-spe cificinhibition te st aim ed atide ntifyinga
m aterialthate x ert spa s molysISinthe smo o th m u scls･
E X T R ACTION A N D IS OL A TⅠON OF COM POU NDS.
Is olatio n of c o mpo u nds 1-3 fr o m Grangea m ade r a spaia n a
Dried, powderedplant m aterial(2 kg)fr om G. m ade r a spa t ana w a s m a c e r ated
twic ewith EtOH(2冗 5 lite rs)fo r3-day ppriods andthe nfiltered. T he combined filtr ate
w a s evaporated in v a c u o t ogiv ea syrupym a s s(250g). This re sidue w a s su pended in
H20(150ml), extra cted with C H C13(6冗 3 0 ml), andthe c o mbin ed extr a ct w a sdried
(anhydro u sNa2S O4)andthe sblv e ntreロー OVedt oyield 45gofa crude C H C13e xtr act. A
po rtion orthis extrac t(3g)w a s chro m at ographedon aSigelc olu m n(5 x 5 c m)using
C H C13- Me2C O(5:1)as elu e nta nd c olle cting20- ml fr a c tio n s･ Fra ctions3-4ga v e24mg
ofl
,
fr a ctio n s7-llafforded 155m gof 2, andfr a ctio n s21-28yielded 117 mgof3･
‡s olatio n of c oTnPO u nd 4 fr o mEupaiol
･iu m aden ophol
･
u m
T hepo wdered driedplant-ma te rial(2.3 kg)wa s extra cted with95 % EtO H(20 L),
a ndthe c o mbined extra c ts w ere evapora ted in v a c u o. T he re sidue wa sdistributed
betw e e nH20(5 L)a ndpetr ol(3x2 L), a ndthe o rga niclaye r w a sdried a nd e v aporated
to are sidu e(4Og), which w a s chrom atographed on Sigelc olu m n, elutingfirst with
berlZe n e a ndlat er with be n z e n e c ontainingincre a si ng a m o u nts Ofac eto n eto2, 4,5, 10,
a nd15% , re spe ctively･ Thefra ctio n s w e r e evaporated, exa min ed byT L C, andpurified
furthe rthroughprep･ T L Ctoyielde upato reno ne(4)(120 mg,0.00 3%).
Is olation of c o mpo uhds 7-1 2 fr o mParal m
'
chelia baitloIZii
T hei;eshbark ofP. baillo7u'i(3kg) w a sble nded with95 % EtOH, m a c e , ated
twic e ove r aperiod of3days(10 and 5 lite rs), and the nfiltered. The filtrate w a s
c o n c e ntr atedu nder r edu c edpr e sur etogive a r e sidu e which w a str e ated with H20(5
liters),follo wed by extra ctio n with CHC13(3tim e s, 2 liters). T he c o mbin ed organic
extra cts w eredried(anhydrous Na2S O4)andrem o v alofthe s olve ntgave a re sidu e(8.59
g), which w a s chro m atograpI-ed o n aSigelcolum n(8x 15c m). The produc ts w er e
elu ted with a7 0 % EtO Ac/petrol s olve n t sytem and 25ml fra ctio n s w ere c olle c ted.
Fra ctions67-126a恥 rded a?rude mixture(0･52g), which w a sfurthe rpurifiedu singthe
follo wings equ e n c eofs olve n ts a ndc oue cting25- ml fractions :(a)5 0 %CH C13/petr ol, 25
fr a ction s, (b) CHC13, 10 fr a ctio n s, a nd(c) C HC13- M$ 2C O(8:2), 15 fr a ctio n s.
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Fr a ctio n s･ Fr actionsll-12gave85mg of 8,fr a ctio ns 28-36ga v e136 mg of9, a nd
fr a ctio n s49-50gave97mgofa mixture.
A f【erincre a slngthepolarltyOfthe s olv entin thelarge8x15c m colu m nt oloo 鞄
EtOAc, fra ctions152-18 6afforded a cr udeyello w residue(0.89g)which w asfu rther
purified bychro m atography withCHC13tOgive ayeuow po wder(92mg). Pu rific ation
ofapo rtio n ofthispo wder(13mg)byflashchr o m atography(2 % MeOH/C6H6)gave7
(3･6 mg)follo w ed byliriode nin e(8･6 mg)A ThelargeSigelc olu m n wa sfin allyeluted
with MeO Htogive are sidu e(6･64g)which w a snotinv e stigated.
Fr actions49and 50 fr o mthislatte rpurific ation gave97 mgofan oilwhichw as
show nbylH nm rto be a2:1:1 mixt u r e ofc omponsnts1 0, ll, and 12, r e spe c tively･
T his mixtu re(50mg)w a s s eparated byflashchr o m at ogr aphyu singthe s olventsyste m
M eO H- EtOAc-petroleu m ethe r(1
.
0:20:7())toyield 20 mg of10and 25mgofa mixtu re
of lland 12･ Thelatter mixtu re w a s s eparated byfla shchr om at ographyu sl ngthe s am e
s olve ntsyste mto give5 mg of lla nd 3mgof 12plu s s everal fra ctions that w e re still
mixtur e s of 且1and 1 2(RfO.2 2a nd0.20, respe ctively).
甘s olat王on of c om po u nds 9･14 fro m ML
'
cheZia raJ〟〃L
'
a]la
I
‾ヽ ● ● -
T hefre sh bark of M･ rajanL
'
ana(3kg)w a sm a c e r atedtwic ewith 95 % EtOH(10
and 15 liters)over a 3-day pe riod, and the suspensions w erefiltered. The c ombined
filtrate s w er e v aporated u nde r r educ ed pre s s u r e, H20 (5 liters) w a s added to the
r e sidu e
,
andthe mixture w a s extra cted with C H C13(8x 500ml). T he c o mbined extr a cts
w er edried(a nhydr ou sNa2SO4)andthe s olve ntr e m ovedto yield12.5g ofa syr upy
r e sidu e･ Purific a tion ofthe r esidue w a s effe cted u singSigelchr o m atography with
C6H6- EtOAc(1:1)as elu e n t a ndc olle c ting25- ml fra ctions. Fra ctio n sl1 3, 17-
1
39, a nd
4 ト53a恥rded, after e v aporation, re sidしIe SA, B, a nd C, re spe ctiv ely. Re sidue A w a s
recbro m atogr aphed on Si gel u sing .C6H6- M e2C O(6:1)topr ovide 138mg of
parthe n olide a nd79 mgof 9･ Similarly, re sidu eB with C HC13- M e2CO(6:2)gave84
mg ofll,80mgof 13, and126 mg ofafr a ctio n which w a sfo u nd by
lH n血rtobe a
mixtur e of atle a stthre e c o mpo n ents and is stillu nderinve stlgatio n. Purific atio n of
r e sidu eC withCHC13S OIveI-tyielded 34nlg Of14and 150nlg Oflir ode nine.
‡s olatio n of c o mpo u nd 1 5 fr o mPlu che ailldic a
T hepowdered fre sh le a v e s of P. indic a(50kg)w ere m a c eratedtwic e, fortw o-
day periods, wi th9
1
5% ethanol(70and 5() lite rs). After co mbina tion, the extra cts we r e
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evaporated in v a cliO, andthe residue w a s suspended in w arm l O %ethanol(10 liter s)and
filtered. Thefiltratew as treated with a5 %aqu e o u sle ad a c etate s olution u n tilnofurthe r
pr ecipitatio n o c c urred･ T hefin als olutio nw a s e x tr acted withchloroform (8 x50 ml),
a ndthe c o mbinedchlo r ofo m e xtrac ts w eredried o v er Na2S O4, and evapor ated in v a c u a
to afford ayello w, syrup ym a s(5･5g)･
The chloroform - s olublefr a ctio n(5.5g)w a sdivided into11po rtio n s, and ea ch
po rtio n w a sdiss olved in chlo r o缶
.
()lⅥ(2ml), nlixedwitha s m alla m o u ntofsilic agel, a nd
血ied. The re sidue w a spla c ed oI-adry, silic agelc olu mn(2･5 x 4 0cm)a nd eluted with
etherto obtain 15- ml fra ctio n s. Fr a ctio n sll-14w e r eho m oge n e o u sby T LC a nd
affordedc olorle s spris m s(110mg)of15 o n stAnding._
Is o7atio n or c o mpoun (ls 17
･1 8 fro m Entada pha s c ol ide s
A 75 %aque o u s etha n ol.e xtra ctofthe air
- driedpo wdered s e ed ker nels of Entada
pha s e olide s(75 0g)w as c o n ce ntra ted in v a cua, s atu rated with a nhydr ous K2C O3a nd
then extr a ct ed withCH2C12. T heba sicfra ction(806mg, 0.12% of dry wt)obtain ed w a s
s ubje ctedto Si- gel C C(Merck, ㌢type60, 7 0- 230m e sh, 3 x 20cm)u singEt20 - MeO H-
28 %N H40H(70:10:1, v/v)a ndCH2C12- M eO H(8:1, v/v)a s eluting s olv e nts a nd 5ml
fr actio n s w e re c olle cted m o nit orl ngby U V-dete ction at254llm . T he17-rich fr a ctio n
w a sfu rthe r subjectedtopr epa r ative T L ConSi- gel60 GF2 54(0.5 m mthick, M er ck)a nd
developed withthe sam e s olventsto yielda c olo rle s s sir up of 17(186 mg,0.025 %of
dry wt). 17 didn otr e a ct with Dr age ndo rfFs r e age nt, butfo r m ed a violet-gr ey c olo r
with lodoplatinatere age--t･ 18 w as obtaineda s c ol rle ss syrup ln a0.004 %yieldofthe
dry pla nt m a te rialand behaved like17withchrom oge nic re agents.
Is olatio n of c o mpo u nds 19･ 23 fr o mPiper s
l
ar m e nto su m
Thedried, powdered f mitfro mP. s ar mento s u m,(450g)w a s e xtr a cted with 2 L
ofpetroleu m ether(40- 60
oC)fo r8h u singa s oxhletappar atu s. Rem ovalofthe solve nt
in v a c u oyielded 21gofadarkbro wn syrupym as s, of which 3g w as chr o m atographed
o n silic agel･ The c omponents w ere eluted usi ng a S olventgradientofchlo r ofo r m upto
5 0 % MeO H/C H C13,t O affo rd 19 fra ctions(25mle ach)which w ere exa mined byT L C.
Portions c ontal nl ngC Om POne ntS Ofsimilarpolarity W e re C O mbined asfollo ws :fra ctions
2- 5 wer edesignateda sre sidu eA(1.5g),,9
-15r e sidueB(700mg), a nd 16-19r e sidue C
(684mg).
Re sidue A w a sre chrom a tographed on silic agel with ben ze n e a s s olv e nt to
provide 50 mg of 19 a nd 215 mg of 20. Re sidu e B w a s eluted with 15 %
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EtO Ac/be nze n eto affo rd 10m gofP-sito st er oland82 mg ofpellit orine, 21. Re sidu eC
w as eluted with30% EtOAc/be n z e n etogive20 mgof 22a nd80 m gof 23.
‡s o蜘io n of c om po urlds 24-31 fr o mCycle a barbata
Thepo wderedr o ots of C. barbata(3･75 kg)w ere extracted with MeO Ha tro o m
te mperatur ethreetim e s, andthe Meo ws olu tior - a s evapo ra ted in v a c u o･ T he re sidu e
w a stre ated with l % H Cl, and tlle a Cidic s olu tio n w a sba sified with N H40 HtopH 9,
then extra cted withCH C13. A fter evaporation ofthe CHC13s olution,the c r ude alkaloid
e xtra ct(45g,yield 1.2%)w a sdis s olv ed in Me2C Oandgave crys tallinetetra ndrin e【241
(12g). Cbr om atography ofthe r e m aining e xtra ct(30 g)o nSigel, eluting with
in cr e asingly polar mixtu r e s of C H C13/MeO Hand followed by preparativeT LC, afforded
alkaloids 2 4(6 g, to t al 18g, 0.48%), 2 5(0.5 g, 0･013 %), 2 6(0･7 g, 0･019%), 2 7
(0.4g, 0.011 %)a nd28(15 nlg,･ 0･0004 %) which w ereidentified a s te tr a ndri e[24]
1im a cin e[25], thalr ugo sinet2 6], hom o aro m oline[27], and cycle ape1tine[28]L T he
min o r alkaloids wer?als ois olateda nd identirled as2
f
- no,lim acine[2')], cycle abarbatin e
[30]andtetrandrin e-2
'
-P- N - oxide[31].
‡s olatio n of c o mpo u nds 32･35 from Paraba en a s agiLla[a
T he powder ed, dried leave s(1･2 kg)w ere extra ctedthoroughlyby pe rc ola tion
with95 % EtO H(20liters), andthe perc olatew a s c o n c entratedunder reducedpre sure･
Du ringthe c onc entration, 32pr e clplta ted a scolorle s sc rystals which w ere re m oved by
filtration. Thefiltra te w a sfurther evaporatedt odryne ss(580g). Re crystallizatio n of 32
from 50 %aqueousEtOH yieldc olorles sprism s(2･38g)･ T he re sidu efro m above(580
g)w a s a cidified with5 %aque o u sH O Ac(1･5 lite rs)and filtered･ Thefiltr ate w as
bas泊 ed with N H40H and extr a cted with C H C13( 0 liters). T he CHC13extra ct W as
w a shed with H20(1 liter), dried o v er anhydr o u sNa2S O4, and c once ntr ated u nde r
r edu c edpre ss uretoyieldthe syrupycrudiba s e s(11･8g)･ These w e redivided intofive
po rtio n s, and e achportion wa s chrom a t()graphedon a silic agelc olu m(7 0g,5 x 7 c m)
with CHC13aSthe elue nt･ Fr a c tio n s of20 ml w ere c olle cted a nd m onitoredby T LC･
Fra ctions2-8yielded 34mg ofyello w pris m s(33),fra ctio n s,10
-14gave32 mgof fine
off- white ne edle s(3 4), a nd fr a ctio n s19-25yielded64 mg of 35a s c ol rle ssne edle s･
T hepolarity ofthe elue nt w a sin cre a s edto2()% EtOH in CH C13, and
fra ctions33-39
yielded54mgofyellow c rystals whichw ere show ntobebe rbe rinebyc o mpa
ris on with
autbe ndc s ample.
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Ⅰs olatio n of c o mpound 3 7 f書
･
O m AllCistl･ OCladus le ctoriu s
T hedriedpowde red le ave s of A･ te ctorlu s(80Pg)w e r e m a c er atdtwic efo r3-
day periodsふith 95 % Eto n(8liters a nd 5 liters)andthe c o mbin ed EtO He xb
.
a ctsp∞1ed
a nd e v apo r ated under reduc edpre s su re･ The r e si如e(125g)w a s suspended indistilled
H20(5liters)andthefiltra te extra ct ed with C H C13(2 x5 liters)･ T he c ombin ed C H C13
e xtr a cts w e redried(Na2SO4),filtpred, a nd evapo r atedu nder r educ edpre s s u r eto affo rda
lightbr o wnpowder(13g)･
T he po wde r w a s divided into six , po rtio n s, a nd e a ch w a s s epa r ately
chrom atographeda sfolloんs. Ea chpo rtio nw a sdis s olv ed in C H C13(10ml), abs o rbed
onto neutralalu mina(5g),dried., a ndpla c ed o n top ofadry alumina c olu m n(6x20c m)
a nd eluted with Et20. Tw entyfra ctions were c olle cted, examined bytlc andyielded
ancistrote ctorin e(37,125 m g,P.016 %yield).
Is olatio n of c ompo und 48 fr o mKopsia jasmin zflor a
The air-dried andpowde'red le ave s(700g)of K.ja s minlJlo r aw e r e exha u stively
extr a cted with 95 % EtO Hatro om te mp. TheEtO Hextr a cts w e r epo oled, the alc ohol
re m ovedt
'
n v a c uo . T he syrupyr e sidtle(1 20g)w as a cidified with 2 %tartaric a cidtopH
2.7
,
filte red andpartitio n ed again stEtO Ac. T he aque ouspha s ew a srendered alkalin e
(pH 9)bythe addition of NaHC O3. Partitioning with EtOAcyieldeda cr ude alkaloid
fr a ctio n(4.6g)which wa schrom at ogr aphed ove r silic agel. Elu tio nwith C H C13a nd
incre a sing a m o u nts of MeO Hyielded 10 fr a ctio n s. Fr a ction 10(629 mg)w a sfu rther
purified over silic agel with C6H6
- EtOAc(3:7)as elu e nt･ Cr ude48w a s c rystallized
fr o mEton .
Is olatio n of c o mpo u nds 50･ 56 fro m M urr aya sia m e n sis
T hedried, chippedr o ots(1 kg)w ere m ac er atedt心i占efo r2-day periods with95%
EtO H(6and5lite rs). The c ombinedextra cts w er e evaporated in va cuo, a ndthe re sidue
w a s s u spendedin H20(2 liters). T he･aqueo u spha s ew a se x tra cted with CHC13(4.5
liter s). T his o rganicpha s e w a■sdried(anhydr ous Na2S O4)and filter ed, andthe s olv ent
w a srem ovedto yield 9.3 g of a gu m my re sidue. T he re sidue w a sdivided intofわu r
equalportions, allde a ch w a spurified bySigel ロash chrolⅥatOgraphyu sl ng C H C13aS
● ◆
elu e nt. Fra ctions of 25mle a ch w e re c ollected alldexa mined bytlc, a ndthose contaln lng
the s a m e m ate rial w ere c o mbinedtogi vethefollo w ingC Om PO n entS :fra c tions2-3gave
230 mgof 50,fra ctions5- 7gave120mg of 51,fra ctio n9gave24mg of 52,fr a ctions
ll-23gave r e sidue A a nd fr a c tio n s2 6-3 2ga v e16mg of 5 3. Re sidue A w a sfurthe r
purified bySigelprepar ativetic u singEtO Ac-petr ole u m ethe r(30-60
o
)(8:2)toyield 143
mg of xa nthoxyletin, 28mg of 54, andr e sidu e
' B. Purific ation ofr e sidu eB bySigel
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flashchro m atographyu singEtO Ac-petroleum e ther(30-60
o
)(1:1)gave22mgofS5and
21mg of 5 6.
‡s olat呈o m ofc o mpo u nds 57･66 from Sophw a e x lgu a
●
Air-driedro ots(360g)of S. e xlgu a w er extra cted x 5 with 75 % EtO Hatr o o m
te mp. T he c ombined extra cts w er e c o n cd ln v a c u o a nd a cidified with 5 % HCl.
The a cidic aq･ s oln wa s e xtracted x 2 withCH2C12a nd m ade ba sic with 28% N H40 H.
The ba sic aq･ s oln w a s extra c ted A 3 with C H2C12･ T he aq･ layer w a s m ade str o ngly
ba sic byaddition ofdry K2C O3 u nderic e-c o oling and extr act ed x 3 withC H2C12. A ll
CH2C12extra ctsfr om the alkaline aq. s oln w ere c o mbin ed,dried(K2C O3)andc orlCdto
dryne s sin v a c u o･ Thetotalalkaloid(5･4g)w a s obtained in ayieldof 1.5% of thedry
wt･ T hetotal ba s ew a s appliedto a silic agelc olum n andeluted witha C H2C12- MeOH-
28 % N H40 Hgradient･ A llalkaloids58･6 6w ereptlrified byr epe ated silic agelCC･
T he 57-rich fr a ction ⅥてasPu rified by prep･ T L Ca ndprep･ H P LCt ogivepur e57(17
mg).
Ⅰs olatio m of c o mpo u nds 6 7･68 fr o mBlu m e abals a mifera
T he airdrieda ndpowderedplantm aterial(4･5 kg)w a s m a c er atdtwic efo r5 day
periods with
r
95 %e (ha n oi(20and 15 lite r s)･ The e(hanol ex(, a cts were po oled, (he
alc oholrem o v ed in v ac u o, andthe re sidu e suspended in 3liters of 100/a ethanol. Afte r
filtr ation
,
thefiltrate w a stre ated witha100/a aque o uslead a c et at e s olutio nun tilnofurther
pre c IPltation o c c urred. Furthe rfiltr atiohthe n afforded a cle a rsolu tion which w a s
extra cted with chloroform (3 A7 liters). The c ombin ed chlorofo r m extr a ct wa sdried
(Na2S O4)andthen evapora ted L
'
n v a c uo t oyield 13.5g ofabr ow nsyrupy m a s s which,
w he n
l
stirred withchlo r ofor m(90rnl),produc ed apaleyellow pr e cipitate･ Re c o v eryby
filtr atio n a nd drying yielded a s olid(Fra ctio nA, 97 7mg)and ariltrat ewhich w a s
e v apo r ated in v a c u ato ayello w syrup(Fr ac tio nB, 12g).
T hinlaye r chro m atography(tlc)of Fr a ctin A(silic agelG, chloroform : a c eto n e
(9:1))indicatedthepre sen c e ofonlytw oc ompo nen ts(Rf≡ 0.17a nd0.35). Thetotal
fr a ctio n w asdivided in tofo u rportio n s. Ea chpo rtio n w a sdi.s s olved in chlo r ofor m(2
ml), ads o rbed o nt o silic agel(5g),dried, the npla c ed o n t op ofadry silic agelc oltl m n
(2･5 Ⅹ40c m), a ndeluted withchlo r ofor m -a c e t o n e(9:1)･ Fra c
,
tio n s of 20mle a ch w ere
c olle cted andc ompar ed bytlc. T ho s efra ctio n s ofsimila r c o mpo sitio n w er c o mbin ed.
Thispr o c edureprodu ced 3m ajorfr actions which were evaporated in v a c u a. Fr a ctio n s
ト5yielded no r e sidu e o nev aporation ;fractions6-10w ere ho m ogeneo u sbytlc and
w er ede signated67;fractio ns11-19 w e realsoho mogene o u sbytlc and werede signated
68.
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‡s o‡a臼o n of c o mpo ロnds 75-77 Fro m Sopho7
･
a eXlgu a
●
Thedried andgrou nd ro ots of S･ exigua(1 kg).
w ereextra c ted with C HC13(5 L)
toyielda sytupym a s(150g)afte r evapn ･ Apart of C H C13extra ct(40g)w a s s ubje cted
to silic agel C C(n-hexane- Me2C O;gr adientsystsm)･ RepeatedC Candre crystallizatio n
affo rded 75(40mg),76(120m g)and77(25mg)inpu refor m.
Is olation of c o mpo u nds 78･79 from DalbeT･gl a Caden ale n sis
●
T he po wdered pla nt m ate rial(430 g) w a s e xtr a cted at r o o mte mpe r atu r e
s u c c e s siv ely with lightpetr ole叩 ether, CHC13, a nd MeOH･ T he CHC13 a nd MeOH
extr a cts show ed andE D500f 2･5LLg/mla nd 27トLg/ml, r e spe ctively, against theP-388
te stsyste mif”itro ･ Neither extra ctexhibitedsignific ant a c tiv lty against the K Bc ell
●
c ultu r e syte m･ T hepre s e n cpofa ntifu ngala nda ntiba cterialinbothextracts w asdete cted
bybioa u tographyo nSigel(CI c13- MeO H, 95:5).
Thepigments ofthe M eO Hextra ct(100g)w ere re m oved･bychr om at ograpby
overSigelelu ting with EtO Ac- M eO H- H20(100:6:3). T he a ctivefra ction wa sfu rther
s eparate do nSigelelu ting with C = C13- M eO H(95: 5)into fiv efra ctio n s(A- E).
Re c rystallization of fra ction B yielded(R,S)-(＋)-rnucronulatola s c ol rle ss c ube s(300
mg)
Fra ctio nC wa sre chrom at ographed ove rSigeleluting with C H C13- M eO H(98:
2)to afford fo r m o n o n eti (95 mg), (R)-(-)-cla u s s equinone [7 8] (155mg)and 5-
hydr o xybo wdichio n e[79],(4mg)as c rystalline c o rnpo u nds.
Is o]at王o n of com po und 80 fr o m Ⅵ/righfia to m enLo sa
T he air- drie
■
dpla nt nl aterial(3 kg) w as gro u nqinto apowder and extd with
MeO H･ Afte r c o n ctI-ら M eO Hextra ct(200g)w a s chrom at ographedon silic agelu sing
CHC13 a nd CHC13- M eO H mixtu r e s a selu e nts. T he fr a ctio n swhich c o ntain ed
wrightiadio n ew er e combin ed a ndpurified by prep･ T L CusingPetr ol-EtO Ac- Me2C O
(loo:8:8)asdevelopingelu anttoyield 80(2 mg, 0.0000 6 %).
Is o]atio n of c oTnpOund 81 from C litoria m acrophylla
Driedpo wderedro ots(300g)w ere m a c eratedtwic ewith 95 % EtO H(11a nd0.5
L)fo r3-day periods and filtered･ The c o mbined filtrate sw ere evapd in v a c ua a ndthe
r e sidue(43g)chro m atographed on silic agelc olu m n using C HC13- EtO H(19:1)as
elu e nt･ Frs of25rnle a ch w e r ec olle cted a nd m o nito red byTL C･ T heho mge n o u sfrs
(36-45) w e r e co mbin ed a nd e vapd to afford a yello w s olid(260m g). A fter
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r ec rystallizatio nfr om a mixt･ ofC H C13andEto n, whitero s ette crystals of 81(190mg,
0.063 %)w e re obtained.
‡s olatio m of c o mpo u nd 8 4 fr o m M ic r om elu m min uhi m
D riedpowdered le a v e s(65 0g)of M icro m elu m TTu
'
nu t un were m a c e r ated with
95% EtO H(2 L)fo r3 days. A fte r evaporation ofthe elu entitiV a C u O(to 20 mL),
distilled H20(30 0mL)ands a turat ed Pb(OAc)2S Olutio n(120mL)w e re added, the
mixtu r e w as centrifuged, filtered, extra cted with C HC13(3L), andtheCHC13fra ction
w a sdried(Na2S O4). The re sidue afte revaporation(8.5g)w as chrom atographedon Si
geleluting with C H C13 and the m ain c o n s tituent crystallized from abs olu teEtO Hto
affo rd cre a m-c olor edro sette s of mic rominutin(84,6 3 5g,0.98%).
Ⅰs o]atio n of c o rnpo u nds 89･9 0 fr o m A lyxia t
･
ein w ardli
Thein nerba rk of A. r ein w ardti(3 kg)w a s e xtr a c ted with MeO Hatro o mte mp
a ndpartitioned with petrol and aq･ MeO H･ The aq･ fr･ w a s c oncd in v a c u o a nd afte r
H20 addito nw a sparti.
tioned withH20 s atd EtOAcfr.(17.4g)w a s subjectedto silic a
gel C Celuting with mixts ofCHC13 and MeOH of incre a slng pOlarlty･ The colum n
fr a ctio n s whichc ontain ed89and 90w e re c o mbin eda nd furthe rpurified by prep. T L C.
One third ofthe c o mbin ed c olum nfr sw asrepe atedly purified by prep. T LC
usingthe organicpha se s of EtOAc- M eO H- H20(3:1:3)and C H C13- EtO Ac- MeO H- H20
(4:4:2:1)to afford8 9 with higher R fvalu e(43mg, 0.0014 %)and 90in a m o rpho u s
powder(50mg, 0･001 %)･
‡s olatio n of c o mpo u nds 91･92, 96･98from Xyn
'
s indic a
Thedried flo w eringhe ads(1 kg)w a s e xtr a cted withCH C13(10and5 L)fo rtw o
7-day periods and filte red･ T he c o mbin ed filtr at e s w ere e v apor a ted L
'
n v a c u o until
drynesstoyielda syrupy m a s sre sidu e(45g)･ The residue(10g)w as chr o m at ographed
on silic algelCC(8x12c m)u singPe t･ ether-EtO Ac,8:1 as elu entandc olle c ting50- ml
fr a c tion. T ho s efra ctio n s c ontaini ngho m oge n e o u s c omp n ents asjudgedbyT L Cw ere
c ombifl ed a ndthe s olv e ntr e m o v ed. Fra c tio n s20-41a nd591 7 6affordedr e sidues X V
a nd XB re spectiv ely･ X V w a s
'
r e chr o m atographedon silic･agelCC(2･5.x26c m)u sing
cHC13a S eluent tofu rnish91, 77mg(0.035 %). X Bw a s r e chr o m atogr aphed ohsilic a
gelC C(4.5x20c m)u singBe n∑-EtO Ac, 15:1a s elu 帥t tOyield 112mg(0･05%)o門 2･
Fr a ctions 3-19 and 59- 176 afforded r e sidu e sXIl and X I2 re spe ctively. Xrl, W a s
re chrom atographedo n silic agel C C(4･5x20cm)usingbe xane-EtO Ac, 99:1a selu ent to
yield 9 6 0.974g(0.440;/a)a nd ()7 0.1 006g(0･04 %)A XI2 W a sre Chro m a togr aphed o n
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silicagelC C(4.5x20cm)u sillgBe n∑- EtO Ac, 15:1a s elu e ntt ofur nish 7 4
.
mg(0･03 %)
of 98.
Ⅰs olatioh of c om po unds 93･95 fr o m Garcim
'
a ha nbu ryl
●
Tbe 血iedgum r e sin(200g)w a sgr o u ndinto apo wder a nd diss olv edin CHC13
(5L)for24 handthenfiltered. Thefiltratew a s evaporatedtodryne ssin v a c u a togive a
yellow po wder(125g). A portiorlOf 血iedyello wpo wde r(2g)w a s chr o m atogr aphed
on silic agelilSing CHC13- EtOH (97.5 : 2.5, v/v) a s elu e nt. T he fr a ctio n s which
co ntained ga mboglC a cid w e re c o mbin ed. Repe ated puri fic atio n ofthe s e c olu m n
fra c tio n sby preparativ色T LC u sing C H C13- M e2C OI EtOAc(10:1:1, v/v)a nd C H C13-
MeO H(19:1, v/v)asdeveloping elu entyieldedthre edistinc tba nds. Elutio nofthe first
band or highe st Rfvalue with C H C13 a打o rded is om orelli!101(95) (5.5 mg, 0.17 %).
Elution ofthe s e c ond andthird bands withCH C13ga v ega mbogic a cid(93)150mg.
4.69 %)a nd is ogambogic a cid(94) (45mg, 1.41 %), r e spe ctiv ely.
SY N T Ⅰ1 ESIS OF S OM E A M ⅠD E
Synthe sis of 19
As olutio n oftri de cylm agne sium bromide w a sprepared fro m 92m g(3.8 m ol)of
Mgtu r nings a nd 1.0g(3.8 m mol)of トbr onl O tride c a n ein 25mL ofa nhydro u s ether.
To this s olutio n atOoC w a s addedo v e r15min. a s olution of 570 mg(3.8 m m ol)of
pIPe r O n alin 10mLofethe r･ The nlixture w a she atedto r eflux for2 h,the n c o oled a nd
2 0rnL of 20% aqu e o u sH2S O4 W a s addedc a utio u sly. T helaye rs w er e s epar ated, the
aqu e o u slayerw as extra cted withe the r(2xlOm L)a ndthe c om bin ed ethe rlayer sw e re
w a shed with s atu r ated NaH C O3 S Olution(1x301 1L), ･with brin e(1x20mL)a ndthe n
dried(a nhydr ous MgS O4). Rem oval ofthe s olventin v a cu oga v e868m g(68 %)of
crude alc ohola s awhite s olid.
A s a mple of 452m g(1.4 m m ol)ofthis c r ude alc ohol and 450m g of n eutr al
alu mina w ereheated under N2 at180-200
oC for3 0min. T he alu mina w a sw a shed with
e ther andthe s olutio ndried(MgS O4). Rem ovalofthe s olventgave, a氏erre cystallizatio n
fro mpetrol/ethanol, 386m g(87 %)of 1
1
9a s awhite s olid, m .p. 33.5-36.5
oC
l ワo
Syn紬e s蔓s of 20
To a s olution of 800mg(5･3 m m ol)of 3-pbenylpr opanoic a cid in 5 mL of dry
CH2C12 W a s added dropwis el･34g(0.92 mL, 10.6 m m ol)ofo x alylchlori de a ndthe
r e a ctio n w asstirred underN2 atroom temperaturefor3h･ The s olv ent w早s rem oved in
vacuo a ndthe re sidu e w a shed fo ur s u c c e s sive tim e s(4x20 mL)to rem o v e u n re a c ted
oxalylchloride･ Theyello w re sidu e ofc r ude a cidchlo ride w a s u s ed inthe rle XtSteP･
Thep ymole a nio n w a sprepar ed by re a cting355mg(0.367 mL, 5.3 m mol)of
fre shly distilledp yrrolein 10 m L of dry T H Yunde rN2 at -78
oC with 2.1 m L(5.3
m mol)of 2.5 M n-bu tyl lithiu min hexane and stirringfor15min. The c rude 3-
phe nylpr opa n oylchlo ride w a sthe nadded dropwis e t othe py汀 Ole a nion s olutio n at
-78oC a ndthete mper aturebro ughtto r o o mtemperaturegradu ally･ Afte r sdm ngfo r one-
half hour at ro o mte mper ature,.
w ater was added andtheproduct w a s e x tra ced with
ethe r. The c o mbin ed o rga nicpha s e s w e r edrid(MgS O4)a ndthe s olventre mo vedto
giv e o n e m ajo rUVpo sitive spoto nT LCatR f O.45(10 % EtOAc/petrol). Purific ation of
the cr udeproductby.M P LCga ve815 mg(77 %)of N-(3-phenylpropanoyl)pyrrole, 20,
which w a side ntic al in allre spe cts with the s e c ond c ompone ntis olated fr o m
P. s a r m e nto s u m.
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T hepre s entinve stigation hasledto theis olation ofs e v eral bio a ctiv e c o mpo u nds
fro m s el cted Thaim edicinalpla n ts･ Vario u skinds ofphyto che mic alc ategorie sha v e
be e nis ola ted andident泊ed on the ba sis of de tailedspe ctr o s c oplC a n alysis. M ode r n
te chniqu e of N MR havebee nemployedto establishthe str u cture ofn ew n atu r alpr odu cts
is olated from a s ele ction of T hai m edicin alpla nts. Re s ultsfr o m21spe cie s ofplant
m aterials r eve aled the pr e s e n c? of 47n e w natural pr oducts a m o ng 98is olated
compo u nds. Fiv e ofis olate s w er占fo undtobe n o v elskeleta･
Perhapsthe m o st.impo rt a nt singledevelopm e ntin nm r spe ctr o sc op ya sfar a s
pra ctic alapplic atio nis c o nde r n ed isthe abilityto c o ndu ctc o rr elatio n spe ctr o s c op y･ Of
the m a ny v aria nts ofthiste chniqu ethat ar e a v ailble, thr e ein pa rtic ularha v ebe e n of
impo rta n c etothe n atu ralpr odu c t che mist. The s e ar ei)1H -1H C O S Y in whicheithertw o
bo nd o rlo ngr ange c o uplings m aybe e mpha sized, ii)nOe C O S Y(N O E S Y)spe ctr ain
whichi)r o xim ate pr oto n-proto n r elatio n ships a r edisplayed, and iii)lB -13c c o s y
(hetc o r)spe ctrain which the c orr elatio nbe tw e e n a c arbo n a nd its attachedpr oto n(s)is
displayed.
U nfo rtu n ately, the latte rte chniqu eha sthr e e s ubsta ntial dis adv a ntage s :i)
signiBc an t a mo unts of m atedal(atle a st30 mg)are no m allyr equir ed,ii)s u ch spe ctr a
typic allyafford n oinfor m atio n c onc emingthe a ssign m e ntofqu ate rn aryc arbo n s,iii)the
assign mentOfc arbon slgn als withv e ryclo s e oride ntic alche mic alshifts m aybediffic ult.
Variety ofm odelsin biologic ale v alu atio n ofpla nt e xtr a cts and/orpur eis olate s
havebe en e stablishede.g. cyt oto xic, a n tim alarial, a nti microbial, a ntijnflam m atory a nd
spas m olytic activities, topursuethis re s e ar cha s adisc overy ofnew m edicinalage nts.
COM POU N DS POS S ESSI NG B IOLO GICA L A C T IV I T Y:
Cytoto xicity:The cytotoxic evalu atio n oftheis olate s w a sfo u ndthathe che mic al
c atego rie s of m arked inhibit o ry of c ells gro wth are s e squ lte rpene la cto n e s,
bisbe nzylis oqul n Olin e alkaloids, aporpbin e alkaloids, am a ryllida c e o u s alkloids,
r ote n oid
,
is ofla v o n oids, cou m arins and xa ntho n e s. Pla ntsin fa milie sCo mpo sita e
(Gra nge a m ade r?spatana)a nd Magnoliac e a e(M ichelia raja m
'
a n a a nd Pa r a michelia
baillonii)ar e r epr e s e nta tiv e ofse squit erpenelacton estobe studie s. It w a sfoundthat
s e squ lterPene la cto n e s c o n t ai l ng α - m e thylene-y-la ctone fun ctio n ality displaying
c
′ytotoxIC lty. This a ctl Vlty W a s a ssu m edthat the M icha eladdito n r e a ction betw e e n α-
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m ethylen e-y-1a cto n e and s ulhydrylgro up of a mino a cid in D N As tra nd s u ch a s
m ethionine or cystein ew a s o c c urred･ T hepla ntbelo ngingtO M e nlSPerm aC e a e;Cycle a
barbata whichyielded bisbe n zylis oqul nOline alkaloidsha v ebe enfo u ndtopo s se ss str o ng
●
cytotoxic a ctivlty･ The cytoto xicpotemialof bisbe nzylis oquln Oline alkaloids w as the n
●
m e as ured withabattery ofc ulture m a m m alin c ells･ Ea chofthe alkaloids w a sfo u ndto
de m o n str ate age n e r alcytoto xic respon s e withn odis cer n able c elトtype s electl Vlty･ In
o rde rtodet er minethe cytotoxic a ctl Vlty Ofthethre eis olatedfro m Garciru
'
a hanbuTyl,
the s e c o mpo urlds w er e evalu ated using K Bc ell line s･ The E D50V aluesinthe K Bc ell
syste m w e r eo.7, 0.9 a nd 2･3Llg/ml for ga mbogic a cid, is oga mbogic a cidand
is om o r ellinol, re spectively. Therefore, altho ughthe K B- V Ic ellare slightly m ore
re sistant to the s e c o mpounds c ompar ed withc ultured K Bc ells,itis appar entthattheya re
n ot effic e ntly r e m oved fr om the c ells due to the P
-glyc opr otein ･ On e cyto t oxic
m e cha nism co nsistent withthe s edat ais n u cle ophilic atta ck atpo sitio nC
- 10, wbicb
re s ultsfrom thepr e s e n c e of the α,β- unsatur atedc arbonyl m oiety･ T he ev alu atio n of
mic r o minutin, a c o u m arinis olated fro m Micro melu m min utu m, on P
-3881ympho cytlC
le uke miapo s s e s se pr o mlSl ng a Ctl V lty･ Thepr e s e n c e ofuns aturated buta n o
-1acto ne a s
s ubsdtu e ntofc ou m arin c a u s e s n u cle ophilic atta ck inthe cytotoxic m e cha nis m･ Gro up of
is oflavonoidsin cludingr ote n oids w a s also exhibitedcytoto xic effe cts･ The cytotoxic
m e chanim w a sprobablydu etoy-pyr one m oiety･
Antim alarial占ctivio,: Nu mber s ofalkaloidsis ola ted from Cycle abarbataha v e
be e n s ubject edto evaluatetheirpo tential with Pla sm odiumfalciparum strainsD -6 and W-
2. Re s ultsthat n e arly allw ere capable of inhibitingthe gr o wth of c ultu r ed of both
str ain s. A ltho ughthe inte n sity Of the r e spo n s e w asnot equivale nt to the kno wn
a ntim alarial agentsin v estigated, appr e ciable a ctlVlty W as de m onstr ated with s o me
is olate s･ In ge n er al, the c o n c e ntr ation ofte st agent requiredtoinhibit the gr o w th by
50 %w as r o ughlyequ l V ale nto rgre aterinthedr ug
-r e sistantstrain W -2a s c o mpar ed with
strain D -6.
Antimic r obialac tivity:Their witr o a ntifungala nda ntiba cteriala c tivitie s of the
is olated is ofla v onoids w a spe rfo r m ed･ Cla u s s equln On e Sho w ed go od
'
a n tiba cterial
a ctivity with M IC v alu e s r angingfr o m3to6LLg/ml･ 5
- Hydtoxybo wdichione, which had
pr e vio u slysho w ngo od a ctl Vltyln thebio a utographic a s s ay, w a s only we aklya
ctiv ein
the mic r odilution te st. W e attri bute thisdiminished ac tl V ltytOthein stability ofthis
c o mpo u ndin s olutio n･ The a ctlV lty m e cha nis m of cla u ss equ l n One mig
htbe du eto
qu l n O n e m Oiety･ Thein vitro antifu ngal a nd antiba cteriala ctivitie s of
theisolated
a nthraquln O n e Sfro m XyrlSindic a w a s a ss e s s ed u lng mic ona z ole a s
r efere n c e
c o mpo und. M i､nim um inbibit叩 C O n C entratio n(M IC) w er edete min edthro ugh a
mic rdilution as s ay･ T he thr e e anthr aqul nO n e S exhibited only m arginalor no antiba cteria
l
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a ctlVlty at the c onc e ntr atio n s te st d･ 3
- Hydroxychrys azin, ho w ever, show ed g
･
o od
ami fu ngala ctivity with M ICvalue0.78ト1g/mlagain stTrichophyton m e ntagrophytes a nd
T･ rubru m, a der ma tophyt e s c a u si ng n g w orm and athele te
f
s fo ot･ T herefo r e･ itis
c o n cludedthat3-hy血oxychrys azinis a n antifungalpnncipleinthis m edicin alpla nt･
An ti-inJ7a m m a tory a c tivity : Entada mide A a nd Bw er e a s s ayed for a nti-
infla m m ato ry a ctlV lty u sing5-1ipoxy gena se actlV lty Of R B し1c ells･ It w a sfo u ndthat
e ntada mideB w as m or e effe cdv etha nAbased oninhibido n% v alu e s.
Spa s m olytic a c tivity: Antispa sm odic actl V1.ty W e r ein v e stlgatedin v arious
s m o oth m u s cle. An cistrotectodne reduc edn oto nlyspo nta n e o u s c ontr a ctio nbutals othe
c o ntr a ction ind口Ced by a c e tylcholin e, hista min e, s e r ot nin, ba riu m, pot a s siu m a nd
c alciu m chlori dein r abbitts〕e)u nu m a nd gu in e a-Plg
'
sile u m･ Redu ctio n of rat a nd
gu i n e a-Plg uterin e c o ntr actio ninbothspo nta n e o u s a ndc o ntr a ctio nindu c edbyoxytocin
w er e als o obs e rved. Ancistr ote cto rin eprodu c edthedo s e
-depe ndentredu ction ofpbasic
c o ntr a ctio n ofr at v asdefer e n sindu c ed byhista min e, s er ot nin, barium , po t a ssiu m a nd
c alciu m chlori de a nd als o sho w ed do s e-dependentinhibition ofthe c o ntra ctio n ofr abbit
a o rtic stnp e vわked bycalciu m chlori deinthehighpotas siu m chlori de s olutio n･ The s e
re s ults m ays ugges t a c aliu m antagonist-like actio n of An cistrote ctorine･
M o stm edicinal m aterials c o ntain alarge variety of kn o w n of stillu nkno wn
c o mpo u nds･ Thaitr aditionalm edicin eprefe r s m ∝1alite s char a cteriz ed bya c ombination
of n Ⅵm e r o u sindividu al m aterials, s o m etim e s uptote n o r m o r e. Itis obvio u sthat the
inte r a ctio nbetw e e nindividu al m aterials mightbe of c onsiderable relevan ce fo rthe
biologicaleffe ctiv e n e ss ofthe s e c o mbinatio n. Studie s on the chemicalc on stitue nts a nd
pha m a c ologic ala ctivitie s ofc o mbinedpr epar atio nha v ebe e n v ery sc ar c e upto no w and
a n ap pr opn atedis c u ssio n ofthe effe cts ofs u ch c o mbin atio n sisthe r efo r e n otpo s sible at
thepr e s ent tim e.
To a s s e s sthe che m other apeutic v alue ofthe he rbal flo r a of T haila nd, itis
e ss ential that theplant m aterials elec ted fo rinvestlga[ion shouldc o mpns e tho s e spe cie s
that ar eextensively us ed in he rbal m edicin e a ndprominentlyde s cri bed inliter atur e･ A
r efe r e n c eto 25pla nts鉦o m 12 differe n tfamilie s, which fo r mpar t ofthis study, sho w s
thatala rge m ajO rltyOfthe m s atisfythe se criteria. Ne v e rthele s s,itisqu lte Cle arfr o m our
studythat a cert ain proportion of T hai m edicinalpla nt sdopo s s e s sm arked biologic al
pr opertie stofo r mtheba sis of furthe rin v estigatio n sin o rderto m ake the minte r esti ng
fr o mthe clinic alpo i nt Of vie w･ T he developm e nt of a m ode r nthe r apeutic agent,
ho w e v er,is alo ng a nd an arduouspr o c e s s, n e c e s sitatlngthe c o ope r atio n of bo ta nists,
che mists, phar m a c ologis ts, tOXic ologlStS mic r obiologists, bio che mists a ndfin ally
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clinicia ns. Ho w e v er,in ade v elopingc o u ntrylikeT haila nd, wher e e v ery effortisbeing
m adeto utilize our o w nre s o u rc e s. The a v ailabilityofpla nt m aterials obtain able fro mthe
herbal flo r a of the c o u n trylS aPn m ary C O n Sideration a nd, as s uch, m ustbelinkedto o u r
s cientificin v e stigationsfortheprom otion ofre s e arch and de velopm entin orderto a ttain
a s muchs elf-s uffic e n cylnthisfieldaspo ssible･
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